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New biphenyLand hiphpnyl ^analogous compounds as inte^rin antagonist s 
Field of the invention 

The present invention relates to new biphenyl and biphenyl-analogous compounds, 
their preparation and use as pharmaceutical compositions, as integrin antagonists and 
in particular for the production of pharmaceutical compositions for the treatment and 
prophylaxis of cancer, arteriosclerosis, restenosis, osteolytic disorders such as 
osteoporosis, rheumatoid arthritis and ophthalmic diseases. 

Background of the invention 

Integrins are heterodimeric transmembrane proteins found on the surface of cells, 
which play an important part in the adhesion of the cells to an extracellular matrix. 
They recognize extracellular glycoproteins such as fibronectin or vitronectin on the 
extracellular matrix by means of the RGD sequence occurring in these proteins 
(RGD is the single letter code for the amino acid sequence arginine-glycine- 
aspartate). 

In general, integrins such as, for example, the vitronectin receptor, which is also 
called the a v p 3 receptor, or alternatively the a v P 5 receptor or the GpIIb/IIIa receptor 
play an important part in biological processes such as cell migration and cell-matrix 
adhesion and thus in diseases in which these processes are crucial steps. Cancer 
osteoporosis, arteriosclerosis, restenosis (reoccurrence of stenosis after percutaneous 
transluminal angioplasty) and opthalmia may be mentioned by way of example. 

The a v (3 3 receptor occurs, for example, in large amounts on growing endothelial cells 
and makes possible their adhesion to an extracellular matrix. Thus the a v P 3 receptor 
plays an important part in angiogenesis, i.e. the formation of new blood vessels, 
which is a crucial prerequisite for tumor growth and metastasis formation in 
carcinoses. Furthermore, it is also responsible for the interaction between osteoclasts, 
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i.e. cells resorbing mineralized tissue, and the bone structure. The first step in the 
degradation of bone tissue consists in the adhesion of osteoclasts to the bone. This 
cell-matrix interaction takes place via the a v P 3 receptor, which is why the 
corresponding integrin plays an important part in this process. Osteolytic diseases 
such as osteoporosis are induced by an inequilibrium between bone formation and 
bone destruction, i.e. the resorption of bone material caused by accumulation of 
osteoclasts predominates. 

It was possible to show that the blockage of the abovementioned receptors is an 
important starting point for the treatment of disorders of this type. If the adhesion of 
growing endothelial cells to an extracellular matrix is suppressed by blocking their 
appropriate integrin receptors, for example, by a cyclic peptide or a monoclonal 
antibody, the endothelial cells die. Therefore angiogenesis does not occur, which 
leads to a cessation or resolution of the tumor growth (cf , for example, Brooks et aL, 
Cell, Volume 79, 1157-1 164, 1994). 

Moreover, the invasive properties of tumor cells and thus their capability for 
metastasis formation are markedly decreased if their a v (3 3 receptor is blocked by an 
antibody (Brooks et al. 3 J. Clin. Invest., Volume 96, 1815, 1995). 

The degradation of bone tissue can be suppressed by blockage of the a v P 3 receptors 
of the osteoclasts, since these are then unable to accumulate on the bone in order to 
absorb its substance (WO 98/18461, p. 1, 1. 24 to p. 2, 1. 13). 

By means of the blockage of the a v (3 3 receptor on cells of the smooth aorta vascular 
musculature with the aid of integrin receptor antagonists, the migration of these cells 
into the neointima and thus angioplasty leading to arteriosclerosis and restenosis can 
be suppressed (Brown et ah, Cardiovascular Res., Volume 28, 1815, 1994). 

In recent years, compounds have therefore been sought which act as antagonists of 
integrin receptors. For example, WO 98/00395 discloses the para-substituted 
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phenylalanine derivative (I), which shows an IC 50 value of 0.13 nM in an a v P 3 
receptor assay and an IC 50 value of 0.16 nM in an ot v fl 5 receptor assay: 

O 



(I) 




The abovementioned compound (I) has a guanidine unit, by means of which the oral 
availability is limited on account of the relatively rapid clearance rate of the 
compound in the digestive tract. Thus the compound (II), for example, is preferably 
administered parenterally (cf. WO 98/00395, p. 25, 1. 31-32). 



Furthermore, WO 98/18461, for example, discloses naphthyl compounds such as (II), 
which have an IC 50 value in the range from 0.4 to 1 10 nM against the cc v p 3 receptor in 
an SPA assay; 




Biphenyl nuclei are present in numerous pharmaceutical compositions. Experiments 
carried out until now to establish integrin antagonists having a biphenyl nucleus only 
led, however, to compounds having relatively poor activity. Thus, in addition to 
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numerous substances included by a general formula, WO 94/12181 actually describes 
the biphenyl compounds (III) as antagonists of the GpUb/IIIa receptor. The use of 
these compounds as a v p 3 or a v P 5 receptor antagonists is not described: 



O O 




R' = H, Me 

The biphenyl compounds such as (IV) prepared by B.R. Neustadt et al. exhibit 
activity as a v p 3 receptor antagonists which is far below that of known integrin 
antagonists, which is why they are not suitable lead structures according to this 
document (Bioorg. Med. Chem. Lett. 8, 2395, 1998, in particular p. 2398, second 
paragraph): 




(IV) 



It was the object of the present invention to develop compounds which exhibit a high 
activity as integrin antagonists and in particular against the a v p 3 and/or the a v p 5 
receptor. 
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Summary of the invention 

The present object is achieved according to the invention by the substituted biphenyl 
compounds defined below. In particular, it has emerged that the biphenyl compounds 
according to the invention have a very high activity as integrin antagonists, 
especially against the a v p 3 and/or the a v p 5 receptor. 

The present invention relates to compounds of the general formula (1) 



O 



R 




0) 



wherein 



R ] 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an optionally substituted 
alkenyl residue, an optionally substituted alkinyl residue, 



-NR 2 'S0 2 R 2 ", -NR 2 'COOR r , -NR r COR 2 \ -NR r CONR 2 ' 2 or 
-NR 2 CSNR r 2 ; 



R 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 



R 2 " 



is a substituted or unsubstituted alkyl, alkenyl or cycloalkyl residue, a 
substituted or unsubstituted aryl residue or a saturated or unsaturated, 
optionally substituted heterocyclic residue; 



U 



is a direct bond or a substituted or unsubstituted alkylene group; 
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is a substituted or unsubstituted alkylene group, -NR 2 CO- or 



-NR 2 SO 



2 > 



AandB are each independently of one another a 1,3- or 1,4-bridging 
phenylene group or a 2,4- or 2,5-bridging thienylene group each of 
which may optionally have additional substituents, 

W is a direct bond or a substituted or unsubstituted alkylene group; 

C is a direct bond or \ ^-Y^ / R 6 




5 R' 



A- OT \ 



O O 

R 3 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkylamine residue, an 

10 alkylamide residue or is connected to one of R 4 , Y, R 5 or R 6 , if present, 

with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 3 is bonded, and can be 
saturated or unsaturated and/or can contain further heteroatoms; 
R 4 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

15 a substituted or unsubstituted aryl residue, a saturated or unsaturated, 

optionally substituted heterocyclic residue, an alkylamine residue, an 
alkylamide residue or is connected to one of R 3 , Y, R 5 or R 6 , if present, 
with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 4 is bonded and can be 

20 saturated or unsaturated and/or can contain further heteroatoms; 

X is CHN0 2 , CHCN, O, N or S; 

Y is a direct bond or an optionally substituted alkylene or alkine group; 

R 5 is absent, or is hydrogen, a substituted or unsubstituted alkyl or cyclo- 

alkyl residue, -N0 2 , -CN, -COR 5 ', -COOR 5 ', or is connected to one of 
25 R 3 , Y, R 4 or R 6 , if present, with formation of an optionally substituted 
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carbocyclic or heterocyclic ring system which includes X and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 5 ' is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue or a saturated or unsatu- 
rated, optionally substituted heterocyclic residue which can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 6 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl or arylcarbonyl residue, a saturated 
or unsaturated, optionally substituted heterocyclic residue, an 
alkylamine residue, an alkylamide residue or is connected to one of 
R 3 , R 4 , Y or R 5 , if present, with formation of an optionally substituted 
heterocyclic ring system which includes the nitrogen atom to which R 6 
is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms; 

with the proviso that if A is a phenylene group and V is -NR r CO- or -NR r S0 2 -, C is 
not a direct bond and X is not N; and their physiologically acceptable salts and 
stereoisomers. 

If a certain variable substituent is present more than once in a general formula (e.g. 
R 2 ' in -NR^COOR 2 *) the meaning for each substituent may be chosen independently 
from the others out of the list given in the respective definition. 

According to a preferred embodiment, the present invention relates to compounds of 
the general formula (1), where 

R 1 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a substi- 
tuted derivative thereof; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
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thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, -NR r S0 2 R 2 ", -NR 2 COOR r , -NR 2 'COR r , 
-NR r CONR 2 ' 2 or -NR 2 CSNR r 2 ; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cycl- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 
is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, 1,1,1-trifluorobutyl, ally], cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, 4-ethylphenyl, -C 6 H 2 (CH 3 ) 3 , 2-chloro- 
phenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyl, 
campher-1 0-yl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dimethyl- 
phenyl, 3-chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5 ,6-tetra- 
methylphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluorornethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-aryl- 
sulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonyl- 
phenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2- 
fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 
3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, 4-chloro-2-trifluoro-phenyl, 2-trifluoromethoxy-4- 
bromo-phenyl, 2-fluoro-4-trifluoromethylphenyl, 8-quinolinyl or 
a group of the formula 



00/35864 



-9- 



PCT/EP99/09843 





is an optionally substituted C M -alkylene group; 

is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or 
carries at least one alkoxy or halogeno residue; 

is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or 
carries at least one alkyl residue; 

is a direct bond or an optionally substituted C M -alkylene group; 
is a direct bond or \ T / R 6 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, 
isobutyl, t-butyl, pentyl, 2-methylbutyl, isopentyl, neopentyl, hexyl, 
C\ .4-perfluoroalkyl, cyclopropyl, cyclopropybnethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M - 
alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy- 
C M -alkyl, dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy- 
C M -alkyl, C^-perfluoroalkyl-C^-alkyl, 




O O 
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(a38) 



(a39) 
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(a48) (a49) 




(a50) (a51) 

wherein Z is hydrogen, CH 3 , -N0 2 or-NH 2 , 

or R 3 is connected to one of R\ Y, R 5 or R 6 , if present, with formation 
of an optionally substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 3 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methyl-propyl, 

isobutyl, t-butyl, pentyl, 2-methyl-butyl, isopentyl, neopentyl, hexyl, 
C | .4-perfluoralkyl, cyclopropyl, cyclopropy Imethyl , cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M - 
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alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy- 
C M -alkyl, C 1 .2-perfluoralkyl-Cj. 4 -alkyl, one of the residues (al) to 
(a51) or is connected to one of R\ Y, R 5 or R 6 , if present, with 
formation of an optionally substituted heterocyclic 4- to 6-membered 
ring system which includes the nitrogen atom to which R 4 is bonded 
and can be saturated or unsaturated and/or can contain further 
heteroatoms; 

X is CHN0 2 , CHCN, O, N or S; 

Y is a direct bond or a substituted or unsubstituted methylene or methine group; 

R 5 is absent, or is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 

isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, -N0 2 , -CN, 
-COR 5 , -COOR 5 ' or is connected to one of R\ Y, R 4 or R 6 , if present, 
with formation of an optionally substituted carbocyclic or heterocyclic 
4- to 6-membered ring system which includes X and can be saturated 
or unsaturated and/or can contain further heteroatoms; 

R 3 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof; 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, 

isobutyl, t-butyl, pentyl, isopentyl, 2-methylbutyl, neopentyl, hexyl, 
C 1.4-perfluoroalkyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M - 
alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy- 
C M -alkyl, Cj^-perfluoroalkyl-Cj^-alkyl, one of the residues (al) to 
(a51) or is connected to one of R 3 , Y, R 4 or R 5 , if present, with 
formation of an optionally substituted heterocyclic 4- to 6-membered 
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ring system which includes the nitrogen atom to which R 6 is bonded 
and can be saturated or unsaturated and/or can contain further 
heteroatoms. 

Particularly preferred compounds of the general formula (I) according to this 
embodiment are those in which 

R 2 is -NR r S0 2 R r ', -NR 2 COOR 2 \ -NR 2 COR r , -NR r CONR 2 ' 2 or 

-NR 2 'CSNR 2 ' 2 ; 

R 2 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethy lpheny 1, 4-methoxy phenyl, 4-t-butylpheny 1, 2, 5 -dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R 2 " is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, 1,1,1-trifluorobutyl, allyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, 4-ethylphenyl, -C 6 H 2 (CH 3 ) 3 , 2-chloro- 
phenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyl, 
campher-1 0-yl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dimethyl- 
phenyl, 3-chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetra- 
methylphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl 5 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2 , 5 -dimethoxy phenyl , 3 ,4-dimethoxypheny 1 , 3 -chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-aryl- 
sulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonyl- 
phenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2- 
fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 
3,4-difluorophenyI, 1-naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
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methoxyphenyl, 4-chloro-2-trifluoro-phenyl, 2-trifluoromethoxy-4- 
bromo-phenyl, 2-fluoro-4-trifluoromethylphenyl, 8-quinolinyl or 
a group of the formula 




and the other substituents are as defined above. 



Particularly preferred compounds of the formula (1) are in this case those in which 
R 2 is -NR 2 S0 2 R 2 " or -NR 2 COOR r ; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxy phenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R 2 is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, 1,1,1-trifluorobutyl, allyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, 4-ethylphenyl, -C 6 H 2 (CH 3 ) 3 , 2-chloro- 
phenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyl, 
campher-10-yl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dimethyl- 
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phenyl, 3-chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetra- 
methylphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-diraethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-arylsulfo- 
nylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonylphenyl, 
4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2-fluoro- 
phenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 3,4- 
difluorophenyl, 1 -naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, 4-chloro-2-trifluorphenyl > 2-trifluororriethoxy-4- 
bromophenyl, 2-fluoro-4-trifluoromethylphenyl, 8-quinolinyl, 
a group of the formula 




is a 1,3- or 1,4-bridging phenylene group optionally substituted with a 
methoxy or up to 2 fluororesidues; 

is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 
group; 
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is a direct bond or 



\ 



R 

A. 



o o 



R 5 



is absent, -N0 2 , -CN, or is connected to one of R 3 , Y, R 4 or R 6 , if 
present, with formation of an optionally substituted carbocyclic or 
heterocyclic 4- to 6-membered ring system which includes X and can 
be saturated or unsaturated and/or can contain further heteroatoms; 



and the other substituents are as defined above. 



Additionally preferred compounds of the general formula (1) according to the present 
embodiment are those in which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is -CHR 7 - or -CHR 7 (CH 2 ) M s 

R 7 is -NR r S0 2 R r ', -NR 7 'COOR r , -NR 7 'COR 7 ', -NR 7 'CONR r 2 or 

-NR 7 CSNR r 2 ; 

R 7 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 
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R 7 " is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butyl- 
phenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 3-chlorophenyl, 
2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichloro- 
phenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoromethylphenyl, 
4-fluorophenyl, 2,4difluorophenyl, 2-chloro-6-methylphenyl, 

2- chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 

3- chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2-alkylsulfonyl- 
phenyl, 2-arylsulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-meth- 
oxycarbonylphenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4- 
fluorphenyl, 2-fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6- 
difluorophenyl, 3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxy- 
phenyl, 2-trifluoromethoxyphenyl, or 8-quinolinyl, 

and the other substituents are as defined above. 

Particularly preferred compounds of the general formula (1) in this case are those in 
which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond; 

V is -CHR 7 -; 

R ? is -NR 7 'S0 2 R 7 " or -NR r COOR 7 "; 

R r is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
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thereof as, for example, 2-chlorophenyI, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 
is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxy phenyl 4-t-buty- 
phenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 3-chlorophenyl, 
2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichloro- 
phenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoromethylphenyl, 
4-fluorophenyl, 2,4-difluorophenyl, 2-chloro-6-methylphenyl, 

2- chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 

3- chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2-alkylsulfonyl- 
phenyl, 2-arylsulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2- 
methoxycarbonylphenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4- 
fluorphenyl, 2-fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6- 
difluorophenyl, 3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxy- 
phenyl, 2-trifluoromethoxyphenyl, or 8-quinolinyl, 

is a 1,3- or 1,4-bridging phenylene group optionally substituted with a 
methoxy or up to 2 fluoro residnes; 

is an optionally methyl- substituted 1,3- or 1,4-bridging phenylene 
group; 



is a direct bond or 




is a direct bond or a -CH 2 -group 
is O or S; 



is a direct bond 



is absent 
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and the other substituents are as defined above. 



Additionally preferred compounds of the general formula (1) according to the present 
embodiment are those in which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is a C,_ 5 -alkylene group which is optionally substituted by one or more 
residues R 7 which are selected from the group consisting of hydrogen, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl, a substituted derivative or a 
saturated or unsaturated, optionally substituted heterocyclic analog 
thereof, an optionally substituted alkenyl residue or an optionally 
substituted alkinyl residue; 

and the other substituents are as defined above. 

Particularly preferred compounds of the, general formula (1) in this case are those in 
which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is -CHR 7 -; 
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R 7 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

A is a 1,3- or 1,4-bridging phenylene group optionally substituted with a 

methoxy or up to 2 fluoro residues 
B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 

C is a direct bond or j \ 

W is a direct bond or a -CH 2 -group 

X ist O or S; 

Y is a direct bond 

R 5 is absent 

and the other substituents are as defined above. 



According to yet another preferred embodiment, the present invention relates to 
compounds of the general formula (1), in which 

R 1 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl, phenylethyl, a substituted 
derivative or a saturated or unsaturated, optionally substituted 
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heterocyclic analog thereof, an optionally substituted alkenyl residue, 

an optionally substituted alkinyl residue; 

is a direct bond or an optionally substituted C 1 . 3 -alkylene group; 

is-NR 8 CO-or-NR 8 S0 2 -; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl, phenyl- 
ethyl, phenylpropyl, phenoxyethyl or a substituted derivative thereof; 
is a 1,3- or 1,4-bridging phenylene group or a 2,4- or 2,5-bridging 
thienylene group which are unsubstituted or have at least one alkoxy 
or halogeno residue; 

is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or has 
at least one alkyl residue; 

is a direct bond or an optionally substituted C,. 3 -alkylene group; 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, 
isobutyl, t-butyl, pentyl, 2-methylbutyl, isopentyl, neopentyl, hexyl, 
Cj^-perfluoroalkyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M - 
alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl 5 C M -alkyloxy- 
C M -alkyl, C].2-perfluoroalkyl-Cj. 4 -alkyl, one of the residues (al) to 
(a51) or is connected to one of R\ Y or R 6 , if present, with formation 
of an optionally substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 3 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 
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R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methyl-propyl, 

isobutyl, t-butyl, pentyl, 2-methyl-butyl, isopentyl, neopentyl, hexyl, 
C i _4-perfluoralkyl, cyclopropyl, cy clopropy lmethy 1 , cy clobuty 1, 
cyclopentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M - 
alkyl, C,^-dialkylamino-C M -alkyl, amino-C M -alkyl, C^-alkyloxy- 
C M -alkyl, Cj^-perfluoralkyl-Cj^-alkyl, one of the residues (al) to 
(a51) or is connected to one of R 3 , Y or R 6 , if present, with formation 
of an optionally substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 4 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

X is CHN0 2 , CHCN, O or S; 

Y is a direct bond or a substituted or unsubstituted methylene or methine group; 
R 5 is absent; 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, isobutyl, 
t-butyl, pentyl, isopentyl, 2-methylbutyl, neopentyl, hexyl, C M - 
perfluoroalkyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 

5- methyl-2-hexyl, allyl, propinyl, phenyl, benzyl, tolyl, benzoyl or a 
substituted derivative thereof, C M -alkylamino-C M -alkyl, C M -dialkylamino- 
C M -alkyl, amino-C M -alkyl, C M -alkyloxy-C M -alkyl, C^-perfluoroalkyl-C^ 
4-alkyl, one of the residues (al) to (a51) or is connected to one of R 3 , Y or R 4 , 
if present, with formation of an optionally substituted heterocyclic 4- to 

6- membered ring system which includes the nitrogen atom to which R 6 is 
bonded and can be saturated or unsaturated and/or can contain further 
heteroatoms. 

Particularly preferred compounds of the general formula (1) according to this 

embodiment are those in which 

U is a direct bond or -CHR 7 -; 
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R 7 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue or pyridyl; 

A is a 1,3- or 1,4-bridging phenylene group optionally substituted with a 

methoxy group or up to 2 fluoro residues; 

B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 

W is a direct bond or a -CH 2 -group; 



C is 



R 

X ist O or S; 

Y is a direct bond 

R 5 is absent 

and the other substituents are as defined above. 



Another group of particularly preferred coumpounds of the general formula (1) 
according to this embodiment are those in which 

A is a 2,4- or 2,5-bridging thienylene group which ist unsubstituted or has at 
least one alkoxy residue and the other substituents are as defined above. 



Further embodiments of the invention are described below. 



The present invention futhermore relates to compounds of the general formula (1) 




u 



^V-A-B-W 
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is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 
is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an optionally substituted 
alkenyl residue, an optionally substituted alkinyl residue, 
-NR 2 'S0 2 R 2 ", -NR r COOR a ", -NR 2 'COR 2 ', -NR 2 'CONR 2 ' 2 or 
-NR 2 'CSNR 2 ' 2 ; 

is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 
is a substituted or unsubstituted alkyl or cycloalkyl residue, a substi- 
tuted or unsubstituted aryl residue or a saturated or unsaturated, 
optionally substituted heterocyclic residue; 
is a direct bond or a substituted or unsubstituted alkylene group; 
is a substituted or unsubstituted alkylene group, -NR 2 'CO- or 
-NR 2 S0 2 -; 

are each independently of one another a 1,3- or 1 ,4-bridging, option- 
ally additionally substituted phenylene group; 
is a direct bond or a substituted or unsubstituted alkylene group; 
is a direct bond or ^ / 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkyl amine residue, an 
alkylamide residue or is connected to one of R\ Y, R 5 or R 6 , if present, 
with formation of an optionally substituted heterocyclic ring system 
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which includes the nitrogen atom to which R 3 is bonded, and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 4 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkylamine residue, an 
alkylamide residue or is connected to one of R 3 , Y, R 5 or R 6 , if present, 
with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 4 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

X is CHN0 2 , CHCN, O, N or S; 

Y is a direct bond or an optionally substituted alkylene or alkine group; 

R 5 is absent, or is hydrogen, a substituted or unsubstituted alkyl or cyclo- 

alkyl residue, -N0 2 , -CN, -COR 5 ', -COOR 5 ', or is connected to one of 
R 3 , Y, R 4 or R 6 , if present, with formation of an optionally substituted 
carbocyclic or heterocyclic ring system which includes X and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 5 ' is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue or a saturated or unsatu- 
rated, optionally substituted heterocyclic residue which can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 6 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkylamine residue, an 
alkylamide residue or is connected to one of R\ R\ Y or R 5 , if present, 
with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 6 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

with the proviso that if V is -NR r CO- or -NR r SO r , C is not a direct bond and X is 

not N; and their physiologically acceptable salts and stereoisomers. 
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According to a preferred embodiment, the present invention relates to compounds of 
the general formula (1), where 

R 1 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a substi- 
tuted derivative thereof; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, -NR 2, S0 2 R 2 ", -NR^COOR 2 ", -NR 2 COR r , 
-NR 2i CONR 2 ' 2 or -NR 2 *CSNR r 2 ; 

R 2 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cycl- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R r * is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butyl- 
phenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methyl- 
phenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-aryl- 
sulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonyl- 
phenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2- 
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fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 
3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, or 8-quinoIinyl, 



is an optionally substituted C,. 5 -alkylene group; 

is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or 

carries at least one alkoxy residue; 

is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or 
carries at least one alkyl residue; 

is a direct bond or an optionally substituted C M -alkylene group; 
is a direct bond or v ^ ; 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkylamino-Ci. 4 -alkyl > C M - 
dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy-C M -alkyl, 
dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyIoxy-C M -alkyl, 
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(a21) (a22) (a23) (a24) 




(a25) (a26) (a27) (a28) 




(329) 

or is connected to one of R 4 , Y, R 5 or R 6 , if present, with formation of 
an optionally substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 3 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 
R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkyIamino-C M -alkyl, C M -dialkyl- 
amino-C M -alkyl, amino-C M -alkyl 3 C M -alkyloxy-C M -alkyl, one of the 
residues (al) to (a29) or is connected to one of R\ Y, R 5 or R 6 , if 
present, with formation of an optionally substituted heterocyclic 4- to 
6-membered ring system which includes the nitrogen atom to which 
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R 4 is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms; 

X isCHN0 2 ,CHCN,0,NorS; 

Y is a direct bond or a substituted or unsubstituted methylene or methine group; 

R 5 is absent, or is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 

isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, -N0 2 , -CN, 
-COR 5 \ -COOR 5 ' or is connected to one of R\ Y, R 4 or R 6 , if present, 
with formation of an optionally substituted carbocyclic or heterocyclic 
4- to 6-membered ring system which includes X and can be saturated 
or unsaturated and/or can contain further heteroatoms; 

R 5 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof; 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, S-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkylamino-C M -alkyl, C M - 
dialkylamino-C M -alkyl, ajnino-C M -alkyl, C M -alkyloxy-C M -alkyl, one 
of the residues (al) to (a29) or is connected to one of R\ Y, R 4 or R 5 , if 
present, with formation of an optionally substituted heterocyclic 4- to 
6-membered ring system which includes the nitrogen atom to which 
R 6 is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms. 

Particularly preferred compounds of the general formula (I) according to this 
embodiment are those in which 
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R 2 is -NR r S0 2 R 2 ", -NR r COOR 2 -NR 2 'COR 2 *, -NR 2 'CONR 2 * 2 or 

-NR r CSNR 2 2 ; 

R 2 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R r * is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butyl- 
phenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methyl- 
phenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-arylsulfo- 
nylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonylphenyl, 
4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2-fluoro- 
phenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 3,4- 
difluorophenyl, 1 -naphthyl, 4-trifluoromethoxypheny 1, 2-trifluoro- 
methoxyphenyl, or 8-quinolinyl, 

and the other substituents are as defined above. 



Particularly preferred compounds of the formula (1) are in this case those in which 
R 2 is -NR r S0 2 R 2 " or -NR 2 COOR 2 "; 

R 2 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
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thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyI, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R 2 " is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butyl- 
phenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methyl- 
phenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3 ,4-dimethoxy phenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-arylsulfo- 
nylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonylphenyl, 
4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2-fluoro- 
phenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 3,4- 
difluorophenyl, 1 -naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, or 8-quinolinyl, 

A is an optionally methoxy-substituted 1,3- or 1,4-bridging phenylene 

group; 

B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 

C is \ ^Y. 



H v. 

W is a direct bond; 

X is O or S; 

Y is a direct bond; 

R 5 is absent; 

and the other substituents are as defined above. 
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Additionally preferred compounds of the general formula (1) according to the present 
embodiment are those in which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is -CHR 7 - or -CHR'CCH^^-; 

R 7 is -NR r S0 2 R 7 ", -NR 7 COOR 7 -NR 7 'COR r , -NR r CONR r 2 or 

-NR r CSNR 7 ' 2 ; 

R r is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R r is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butyl- 
phenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methyl- 
phenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
phenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-aryl- 
sulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonyl- 
phenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2- 
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fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 

3.4- difluorophenyl, 1-naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, or 8-quinolinyl, 

and the other substituents are as defined above. 

Particularly preferred compounds of the general formula (1) in this case are those in 
which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond; 

V is -CHR 7 -; 

R 7 is -NR r SOjR 7 " or -NR r COOR r '; 

R 7 ' is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyI, 2-methoxyphenyl, 2,4,6- 
trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dichloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl; 

R 7 is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 

isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 
4-trifluoromethylphenyl, campher-10-yl, 4-methoxyphenyl, 4-t-buty- 
phenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methyl- 
phenyl, 2,3,5, 6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 

2.5- dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxy- 
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phenyl, 2-trifluoromethyIphenyl, 2-alkylsulfonyl phenyl, 2-aryl- 
sulfonylphenyl, 3-(N-acetyl-6-mcthoxy)anilino, 2-methoxycarbonyl- 
phenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2- 
fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 
3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoro- 
methoxyphenyl, or 8-quinolinyl, 
A is an optionally methoxy-substituted 1,3- or 1,4-bridging phenylene 

group; 

B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 

■K- X R 

W is a direct bond; 

X isOor S; 

Y is a direct bond; 
R 5 is absent; 

and the other substituents are as defined above. 

Additionally preferred compounds of the general formula (1) according to the present 
embodiment are those in which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is a C,. 5 -alkylene group which is optionally substituted by one or more 
residues R 7 which are selected from the group consisting of hydrogen, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
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cyclohexyl, phenyl, benzyl, tolyl, a substituted derivative or a 
saturated or unsaturated, optionally substituted heterocyclic analog 
thereof, an optionally substituted alkenyl residue or an optionally 
substituted alkinyl residue; 
and the other substituents are as defined above. 

Particularly preferred compounds of the general formula (1) in this case are those in 
which 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

U is a direct bond, 

V is -CHR 7 -; 

R 7 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue, 

A is an optionally methoxy-substituted 1,3- or 1,4-bridging phenylene group; 

B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 



C 




W is a direct bond; 

X is O or S; 

Y is a direct bond; 

R 5 is absent; 

and the other substituents are as defined above. 



WO 00/35864 



-38- 



PCT/EP99/09843 



According, to yet another preferred embodiment, the present invention relates to 
compounds of the general formula (1), in which 

R 1 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl, phenylethyl, a substituted 
derivative or a saturated or unsaturated, optionally substituted 
heterocyclic analog thereof, an optionally substituted alkenyl residue, 
an optionally substituted alkinyl residue; 

U is a direct bond or an optionally substituted C,. 3 -alkylene group; 

V is -NR 8 CO- or -NR 8 S0 2 -; 

R 8 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl, phenyl- 
ethyl, phenylpropyl, phenoxyethyl or a substituted derivative thereof; 
A is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or has 

at least one alkoxy residue; 
B is a 1,3- or 1,4-bridging phenylene group which is unsubstituted or has 

at least one alkyl residue; 
W is a direct bond or an optionally substituted C,. 3 -alkylene group; 

C is v. 



5 R' 



N 

X R 6 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5- 
trimethylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
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substituted derivative thereof, C M -alkylamino-C M -alkyl, C,^- 
diaIkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy-C M -alkyl, one 
of the residues (al ) to (a29) or is connected to one of R 4 , Y or R 6 , if 
present, with formation of an optionally substituted heterocyclic 4- to 
6-membered ring system which includes the nitrogen atom to which 
R 3 is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms; 

R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5- 
trimethylcyclohexyl, 5-methyl-2-hexyl s phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkylamino-C,_ 4 -alkyl, C M - 
dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy-C M -alkyl, one 
of the residues (al) to (a29) or is connected to one of R 3 , Y or R 6 , if 
present, with formation of an optionally substituted heterocyclic 4- to 
6-membered ring system which includes the nitrogen atom to which 
R 4 is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms; 

X is CHN0 2 , CHCN, O or S; 

Y is a direct bond or a substituted or unsubstituted methylene or methine group; 
R 5 is absent; 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 
5-methyl-2-hexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, C,_ 
4 -alkylamino-C M -alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl, C M - 
alkyloxy-C M -alkyl, one of the residues (al) to (a29) or is connected to one of 
R 3 , Y or R 4 , if present, with formation of an optionally substituted 
heterocyclic 4- to 6-membered ring system which includes the nitrogen atom 
to which R 6 is bonded, and can be saturated or unsaturated and/or can contain 
further heteroatoms. 
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Particularly preferred compounds of the general formula (1) according to this 

embodiment are those in which 

U is a direct bond or -CHR 7 -; 

R 7 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl residue, an optionally 
substituted alkinyl residue; 

A is an optionally methoxy-substituted 1,3- or 1,4-bridging phenylene 

group; 

B is an optionally methyl-substituted 1,3- or 1,4-bridging phenylene 

group; 

W is a direct bond; 

Y is a direct bond; 

and the other substituents are as defined above. 

The present invention furthermore relates to a process for the preparation of the 
above-mentioned compounds having the general formula (1), 



O R 



R^ sK. ^R 4 m 

R 2 

which comprises the steps 

a) reaction of a carboxylic acid derivative of the formula (2) 

O 

wherein 

P is a conventional protective group, a solid phase used for carrying out 
a solid-phase reaction or R 1 is as defined in claim 1; 
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A is a phenylene group which is 1,3- or 1 ,4-substituted or a thienylene 
group which is 2,4- or 2,5-substituted with respect to V and L and 
optionally has additional residues; 

L is -H, -F, -CI, -Br, -I, -SCN, -N 2 + or an organometallic residue; and the 
other residues are as defined above; 



with a phenyl compound of the formula (3) 

M— B-W-D (3) 

wherein 

M is -H, -I, -N 2 + , -COOCOBN0 2 or an organometallic residue; 

B is a phenylene group which is 1 ,3- or 1 ,4-substituted with respect to M 

and W-D and optionally has additional residues; 
W is as defined in claim 1 ; 
D is-N0 2 ,-NH 2 or-CHO; 



to give a biphenyl or thienyl-phenyl compound of the formula (4) 



O 

^O^^T^^V-A-B-W-D (4) 



where the residues are as defined above; 



b) conversion of the residue D into the corresponding amino group, if D is not 
-NH 2 ; and 

c) if appropriate, derivatization of nitrogen atoms present at preferred times 
within the preparation process and/or the conversion of the compound 
obtained into the free acid and/or the conversion of the compound obtained 
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into one of its physiologically acceptable salts by reaction with an inorganic 
or organic base or acid. 

In the process according to the invention all steps can be carried out during the 
bonding of the carboxylic acid derivative of the formula (2) to a solid phase. 

Furthermore, according to a preferred embodiment of the process according to the 

invention a carboxylic acid derivative of the formula (2), in which 

L is -F, -CI, -Br or -1 

and the other residues are as defined above, 

is reacted with a phenyl compound of the formula (3), in which 
M is an organometallic residue; 

and the other residues are as defined above, 

in the presence of a palladium compound and of a phosphane. 

Preferably, in the above process according to the invention a carboxylic acid 
derivative of the formula (2) is employed which contains a sulfonamide or carbamate 
group which was formed by reaction of an amino group of the corresponding 
precursor of the carboxylic acid derivative of the formula (2) with a sulfonyl halide 
or a carbamoyl halide. 

It is furthermore preferred that in the above process according to the invention, in the 

case in which D is -N0 2 in the compound of the formula (4), the conversion of D into 

an amino group is carried out in the presence of a tin(II) compound. 

It is furthermore preferred that in the above process according to the invention, in the 

case in which D is -CHO in the compound of the formula (4), the conversion of D 

into an amino group by reaction with an amine is carried out under reducing 

conditions. 
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It is moreover preferred that the compound of the formula (4) in which D is an amino 
group is converted into a urea or thiourea unit by a reaction of this amino group with 
a carbonic acid derivative or thiocarbonic acid derivative and a subsequent reaction 
with an amine of the formula NHR 4 R 6 , where R 4 and R 6 are as defined above. 

The present invention furthermore relates to a pharmaceutical composition which 
contains at least one of the compounds defined above. 

The present invention also relates to the use of the compounds described above for 
the production of pharmaceutical compositions having integrin-antagonistic action. 

The present invention furthermore relates to the use of compounds of the general 
formula (1) 

O R J 
R' JL ^N^ ^R 4 m 

v o v-a-b-w c 0) ' 

R 2 

wherein 

R 1 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 

R 2 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an optionally substituted 
alkenyl residue, an optionally substituted alkinyl residue, 
-NR r S0 2 R 2 ", -NR 2 COOR 2 ', -NR r COR 2 , -NR 2 'CONR 2 ' 2 or 
-NR 2 'CSNR 2 ' 2 ; 

R r is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue or a saturated or un- 
saturated, optionally substituted heterocyclic residue; 



.44- 



is a substituted or unsubstituted alkyl, alkenyl or cycloalkyl residue, a 

substituted or unsubstituted aryl residue or a saturated or unsaturated, 

optionally substituted heterocyclic residue; 

is a direct bond or a substituted or unsubstituted alkylene group; 

is a substituted or unsubstituted alkylene group, -NR r CO- or 



are each independently of one another a 1,3- or 1,4-bridging 
phenylene group or a 2,4- or 2,5-bridging thienylene group each of 
which may optionally have additional substituents, 
is a direct bond or a substituted or unsubstituted alkylene group; 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkylamine residue, an 
alkylamide residue or is connected to one of R 4 , Y, R 5 or R 6 , if present, 
with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 3 is bonded, and can be 
saturated or unsaturated and/or can contain further heteroatoms; 
is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 
a substituted or unsubstituted aryl residue, a saturated or unsaturated, 
optionally substituted heterocyclic residue, an alkylamine residue, an 
alkylamide residue or is connected to one of R 3 , Y, R 5 or R 6 , if present, 
with formation of an optionally substituted heterocyclic ring system 
which includes the nitrogen atom to which R 4 is bonded and can be 
saturated or unsaturated and/or can contain further heteroatoms; 



is CHN0 2 , CHCN, O, N or S; 

is a direct bond or an optionally substituted alkylene or alkine group; 



-NR 2 'S0 2 -; 



is a direct bond or 




o o 
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R 5 is absent, or is hydrogen, a substituted or unsubstituted alkyl or cyclo- 

alkyl residue, -N0 2 , -CN, -COR 5 ', -COOR 5 ', or is connected to one of 
R 3 , Y, R 4 or R 6 , if present, with formation of an optionally substituted 
carbocyclic or heterocyclic ring system which includes X and can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 5 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl residue or a saturated or unsatu- 
rated, optionally substituted heterocyclic residue which can be 
saturated or unsaturated and/or can contain further heteroatoms; 

R 6 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, 

a substituted or unsubstituted aryl or arylcarbonyl residue, a saturated 
or unsaturated, optionally substituted heterocyclic residue, an 
alkylamine residue, an alkylamide residue or is connected to one of 
R 3 , R 4 , Y or R 5 , if present, with formation of an optionally substituted 
heterocyclic ring system which includes the nitrogen atom to which R 6 
is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms; 

and their physiologically acceptable salts and stereoisomers, for the production of a 
pharmaceutical composition for the inhibition of angiogenesis and/or for the therapy 
and prophylaxis of cancer, osteolytic diseases such as osteoporosis, arteriosclerosis, 
restenosis, rheumatoid arthritis and ophthalmic disorders. It is particularly preferred 
in this case that, for the production of the pharmaceutical composition, compounds 
are employed such as are defined in one of the attached claims 1 to 1 1. 

Detailed description of the preferred embodiments 

The invention is illustrated more in detail below with reference to preferred 
embodiments, to which, however, it is not restricted in any way. In the description 
below, bivalent substituents are indicated such that their respective left end is 
connected to the indicated group left of the corresponding substituent in formula (1) 
and their respective right end is connected to the indicated group right of the 
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corresponding substituent in formula (1). If in formula (1), for example, the residue 
V is -NR 8 S0 2 -, the nitrogen atom is connected to the residue U and the sulfur atom to 
the residue A. 

The compounds according to the invention comprise, as a main structural element, a 
biphenyl nucleus which bridges a residue having a terminal carboxyl group with a 
residue including at least one nitrogen atom in the main chain, which is a constituent 
of an amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group, enamine group or guanidine group which is optionally incorporated 
into a cyclic ring system. In the biphenyl nucleus the phenyl ring A which is located 
nearer to the terminal carboxyl group may optionally be replaced by a thiophene ring. 
In addition to one of the abovementioned residues, the biphenyl nucleus can 
moreover carry further substituents. 

The terminal carboxyl unit can be present as a free carboxylic acid or as an ester. In 
the case in which the terminal carboxyl unit is esterified, in principle all carboxylic 
acid esters which are obtainable according to conventional processes and can be 
metabolized in the human body into the free carboxylic acid, such as the 
corresponding alkyl esters, cycloalkyl esters, aryl esters and heterocyclic analogs 
thereof, can be used according to the invention, wherein alkyl esters, cycloalkyl 
esters and aryl esters are preferred and the alcoholic residue can carry further 
substituents. C^-Alkyl esters such as the methyl ester, ethyl ester, propyl ester, 
isopropyl ester, butyl ester, isobutyl ester, t-butyl ester, pentyl ester, isopentyi ester, 
neopentyl ester, hexyl ester, cyclopropyl ester, cyclopropylmethyl ester, cyclobutyl 
ester, cyclopentyl ester, cyclohexyl ester, or aryl esters such as the phenyl ester, 
benzyl ester or tolyl ester are particularly preferred. 

The abovementioned esters can be employed as prodrugs for the inhibition of 
angiogenesis and/or the treatment of the diseases mentioned at the beginning, such as 
cancer, osteoporosis, arteriosclerosis, restenosis, rheumatoid arthritis or ophthalmia, 
since they are easily converted into the corresponding carboxylic acid in animals and 
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humans. However, for the treatment of the abovementioned disorders the compounds 
of the general formula (1) according to the invention are preferably used in a form in 
which the terminal carboxyl unit is present as a free carboxylic acid. 

For medicinal use, the compounds of the general formula (1) according to the 
invention can also be employed in the form of their physiologically acceptable salts. 
According to the invention, physiologically acceptable salts are understood as 
meaning nontoxic salts which in general are accessible by reaction of the compounds 
of the general formula (1) according to the invention with an inorganic or organic 
base or acid conventionally used for this purpose. Examples of preferred salts of the 
compounds of the general formula (1) according to the invention are the corres- 
ponding alkali metal salt, e.g. lithium, potassium or sodium salt, the corresponding 
alkaline earth metal salt such as the magnesium or calcium salt, a quaternary 
ammonium salt such as, for example, the triethylammonium salt, acetate, benzene- 
sulfonate, benzoate, dicarbonate, disulfate, ditartrate, borate, bromide, carbonate, 
chloride, citrate, dihydrochloride, fumarate, gluconate, glutamate, hexylresorcinate, 
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate, 
laurate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate, methyl- 
sulfate, nitrate, oleate, oxalate, palmitate, pantothenate, phosphate, diphosphate, 
polygalacturonate, salicylate, stearate, sulfate, succinate, tartrate, tosylate and 
valerate, and other salts used for medicinal purposes. 

The terminal carboxyl unit is connected to the biphenyl nucleus or thiophene-phenyl- 
nucleus by means of an alkylene chain which can optionally carry further 
substituents. Within certain limits, it is possible to control the biological activity of 
the compounds according to the invention against integrin receptors such as, in 
particular, the <x v P 3 or a v P 5 receptor, by means of the distance between the terminal 
carboxyl unit and the nitrogen atom of an amino group, amide group, urea group, 
thioamide group, thiourea group, amidine group, enamine group or guanidine group 
which is located in the main chain of the residue linked to the phenyl ring B of the 
biphenyl nucleus or thiophene-phenyl-nucleus, where in the case in which more than 



WO 00/35864 PCT/EP99/09843 

-48- 

one nitrogen atom is present in the main chain of the respective residue, the nitrogen 
atom located nearer to the phenyl ring B of the nucleus is decisive. In addition to the 
biphenyl nucleus or thiophene-phenyl-nucleus, preferably not more than 6 atoms 
should be located in the main chain between these two structural elements. However, 
compounds in which, additionally to the biphenyl nucleus or thiophene-phenyl- 
nucleus, less than 6 additional atoms are located in the main chain between the 
terminal carboxyl unit and the nitrogen atom of the amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group, enamine group or guanidine 
group which is located in the main chain of the residue linked to the phenyl ring B of 
the biphenyl nucleus or thiophene-phenyl-nucleus, are more preferred. According to 
the present invention, particularly preferred compounds are those in which the 
abovementioned nitrogen atom of the amino group, amide group, urea group, 
thioamide group, thiourea group, amidine group, enamine group or guanidine group 
is bonded directly or via a -CH 2 -group to the phenyl ring B of the biphenyl nucleus 
or thiophene-phenyl-nucleus and, at the same time, the terminal carboxyl unit is 
separated from the phenyl ring A of the biphenyl nucleus or thiophene-phenyl- 
nucleus by two to four atoms in the main chain. 

The alkylene chain which connects the terminal carboxyl group to the phenyl ring A 
of the biphenyl nucleus or thiophene-phenyl-nucleus can alternatively carry 
additional substituents on any of the carbon atoms forming the alkylene chain. These 
substituents can be selected from the group which consists of hydrogen, a substituted 
or unsubstituted alkyl or cycloalkyl residue, a substituted or unsubstituted aryl 
residue, a saturated or unsaturated, optionally substituted heterocyclic residue, an 
optionally substituted alkenyl residue, an optionally substituted alkinyl residue, 
-NR 2 'S0 2 R r \ -NR 2 'COOR r , -NR 2 'COR r , -NR r CONR r 2 or -NR 2 'CSNR 2 ' 2 , wherein 
R r can be hydrogen, a substituted or unsubstituted alkyl, alkenyl or cycloalkyl 
residue, a substituted or unsubstituted aryl residue or a saturated or unsaturated, 
optionally substituted heterocyclic residue and R r * can be a substituted or 
unsubstituted alkyl, alkenyl or cycloalkyl residue, a substituted or unsubstituted aryl 
residue or a saturated or unsaturated, optionally substituted heterocyclic residue. The 
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alkyl residue can preferably be a C,. 6 -alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl. The 
alkenyl residue can preferably be a C2-C<5-alkenyl having one or two double bonds 
such as, for example vinyl, allyl, prop-l-en-yl, isopropenyl, but-l-enyl, buta-1,3- 
dienyl. The cycloalkyl residue can preferably be a C 3 _ 7 -cycloalkyl such as, for 
example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl. 
The aryl residue can preferably be phenyl, benzyl or tolyL As an example for 
substituted aryl p-fluorobenzyl may be mentioned. The heterocyclic residue can 
preferably be pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydro- 
thiophene, thiooxazole, benzoftiran, quinoline, isoquinoline, pyrimidine, imidazole, 
thiazole, pyrazole, isoxazole and benzothiadiazole. The alkenyl residue can be a 
terminal or internal E- or Z-alkene unit. The abovementioned residues can 
alternatively carry one or more C^-alkyl residues such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, C 3 . 7 - 
cycloalkyl residues such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, 
cyclohexyl or cycloheptyl, aryl residues such as phenyl, benzyl, tolyl, naphthyl, 
heterocyclic residues such as pyrrole, pyridine, tetrahydrofuran, furan, thiophene, 
tetrahydrothiophene, oxazole, thiazole, thiooxazole, benzofuran, benzoxazole, 
benzothiazole, quinoline, isoquinoline, or functional groups such as a double bond to 
a heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted amino 
group, a nitro group, a halogeno group, a trifluoromethyl group, a hydroxyl group, an 
ether group, a sulfide group, a mercaptan group, a cyano group, an isonitrile group, 
an alkenyl group, an alkinyl group, an aldehyde group, a keto group, a carboxyl 
group, an ester group, an amide group, a sulfoxide group or a sulfone group. 
Furthermore, one or more saturated or unsaturated additional rings can be fused to 
the abovementioned cyclic residues with formation of, for example, a naphthyl, 
benzofuranyl, benzoxazolyl, benzothiazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analog thereof. 

Preferred substituents among those optionally located at the alkylene chain 
connecting the terminal carboxyl group to the phenyl ring A of the biphenyl nucleus 
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or thipphene-phenyl-nucleus are -NR 2, S0 2 R 2 ", -NR 2 *COOR 2 ', -NR 2 COR 2 *, 
-NR 2 'CONR r 2 or -NR r CSNR 2 ' 2 , wherein R 2 ' can be hydrogen, a substituted or 
unsubstituted alkyl, alkenyl or cycloalkyl residue, a substituted or unsubstituted aryl 
residue or a saturated or unsaturated, optionally substituted heterocyclic residue and 
R 2 " can be a substituted or unsubstituted alkyl, alkenyl or cycloalkyl residue, a 
substituted or unsubstituted aryl residue or a saturated or unsaturated, optionally 
substituted heterocyclic residue. R 2 ' is preferably selected from the group which 
consists of hydrogen, a C,_ 6 -aIkyl such as, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a C 3 _ 7 - 
cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof as, for example, 2- 
chlorophenyl, 2-methoxyphenyl, 2,4,6-trimethylphenyl, 4-methoxyphenyl, 4-t- 
butylphenyl, 2,5-dichlorophenyl, 3-chIorophenyl, 4-chlorophenyl, 4-trifluoromethyl 
phenyl, while R 2 " is preferably selected from the group which consists of a C,. 6 -alkyl 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, a substituted Cj^-alkyl such as for example 1,1,1- 
trifluoro-n-but-4-yl, a C 2 _6-alkenyl having one double bond such as, for example 
allyl, a C 3 _ 7 -cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, such as p- 
fluorobenzyl, 4-ethylphenyl, -C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 
2,5-dichlorophenyl, 4-trifluoromethylphenyl, campher- 1 0-yl, 4-methoxyphenyl, 
4-t-butylphenyl, 2,5-dimethylphenyl, 3.-chlorophenyl, 2-methoxy-5-methylphenyl, 
2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2,6-dichloro- 
phenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4-difluorophenyl, 
2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-di- 
methoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoromethyIphenyl, 2-alkylsul- 
fonylphenyl, 2-arylsulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxy- 
carbonylphenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2-fluoro- 
phenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl, 
1 -naphthyl, 4-trifluoromethoxyphenyl, 2-trifluoromethoxyphenyl, 4-chloro-2- 
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trifluorophenyl, 2-trifluoromethoxy-4-bromophenyl, 2-fluoro-4-trifluoromethyl- 
phenyl, 8-quinolinyl, a group of the formula 




According to the invention, particularly preferred compounds of the general formula 
(1) are those in which a sulfonamide or carbamate group is located at the alkylene 
chain which connects the terminal carboxyl group to the phenyl ring A of the 
biphenyl nucleus or thiophene-phenyl-nucleus* The sulfonamide or carbamate group 
is preferably located in the a- or p-position to the terminal carboxyl group. However, 
more than 2 carbon atoms can also be located between the carboxyl carbon of the 
terminal carboxyl group and the nitrogen atom of the sulfonamide or carbamate unit. 
According to the present invention, the sulfonamide group, if present, particularly 
preferably carries a residue R 2 " on the sulfur atom, which is selected from the group 
consisting of phenyl, benzyl, tolyl or a substituted derivative thereof, such as p- 
fluorobenzyl, -C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 
2,5-dichlorophenyl, 4-trifluoromethy lphenyl, campher- 1 0-yl, 4-methoxyphenyl, 
4-t-butylphenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methylphenyl, 
2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-dichlorophenyl, 2-naphthyl, 
3-trifluoromethylphenyl, 4-fluorophenyl 5 2,4-difluorophenyl, 2-chloro-6-methyl- 
phenyl, 2-chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 
3-chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2-alkylsulfonylphenyl, 2-aryl- 
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sulfonylphenyl, 3-(N-acetyl-6-methoxy)anilino, 2-methoxycarbonylphenyl, 4-N- 
acetylphenyl, 4-ethylphenyl, 3-chloro-4-fluorphenyl, 2-fluorophenyl, 3-fluorophenyl, 
2,4-difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl, 1-naphthyl, 4-tri- 
fluoromethoxyphenyl, 2-trifluoromethoxyphenyl, 8-quinolinyl or a group of the 
formula 




If present, the carbamate group particularly preferably carries a residue R r as an 
alcoholic component which is selected from the group consisting of a C^-alkyl 
residue such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl or hexyl, a C 3J? -cycIoalkyl residue such as cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, phenyl, 
benzyl, tolyl or a substituted derivative .thereof as, for example, 2-chlorophenyl, 2- 
methoxyphenyl, 2,4,6-trimethylphenyl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5- 
dichlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-trifluoromethyl phenyl, and 
which is particularly preferably a benzyl residue. 

According to a further aspect, the present invention relates to compounds of the 
general formula (1) in which the terminal carboxyl group is bonded to the 
phenyl/thienyl ring A of the biphenyl nucleus or thienyl-phenyl nucleus by means of 
an alkylenesulfonamide unit or an alkylenamide unit, i.e. an -NRS0 2 - or -NR-CO- 
group is inserted between the alkylene chain and the phenyl/thienyl ring A of the 
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nucleus, the phenyl/thienyl ring A of the nucleus being bonded to the sulfur atom of 
the sulfonamide unit or the carboxyl carbon atom of the amide unit. In accordance 
with the above details, the alkylene chain between the terminal carboxyl group and 
the sulfonamide or amide unit can in this case optionally carry further substituents, 
where a C^-alkyl such as, for example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a C 3 . 7 -cycloalkyl such as, for 
example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, an 
aryl such as, for example, phenyl, benzyl, phenylethyl or tolyl, a heterocyclic residue 
such as pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, 
thiooxazole, benzofuran, quinoline, isoquinoline or pyrimidine, or a terminal or 
internal E- or Z-alkene unit are preferred, Ayhich can alternatively carry one or more 
C,. 6 -alkyl residues such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl or hexyl, C^-cycloalkyl residues such as cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, aryl residues such as 
phenyl, benzyl, tolyl, naphthyl, heterocyclic residues such as pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, thiooxazole, benzofuran, 
quinoline, isoquinoline or pyrimidine, or functional groups such as a double bond to 
a heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted amino 
group, a nitro group, a halogeno, a hydroxyl group, an ether group, a sulfide group, a 
mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an alkinyl 
group, an aldehyde group, a keto group, a carboxyl group, an ester group, an amide 
group, a sulfoxide group or a sulfone group. Furthermore, one or more saturated or 
unsaturated additional rings can be fused to the abovementioned cyclic residues with 
formation of, for example, a naphthyl, benzofuranyl, benzoxazolyl, benzothiazolyl, 
quinolinyl or isoquinolinyl unit or a partially or completely hydrogenated analog 
thereof. 

Particularly preferred compounds according to this embodiment are those in which 
the alkylene chain which connects the terminal carboxyl group and the bridging 
sulfonamide or amide unit has a phenyl, aminophenyl, benzyl or pyridyl residue in 
the a- or p-position to the terminal carboxyl unit. 
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In the compounds of this aspect in which a sulfonamide or amide unit is inserted 
between the conresonding alkylene chain and the phenyl/thienyl ring A of the 
nucleus, the alkylene chain between the terminal carboxyl group and the bridging 
sulfonamide or amide unit should preferably comprise not more than two carbon 
atoms in its main chain in order that, as mentioned above, in addition to the biphenyl 
nucleus or thiophene-phenyl-nucleus preferably not more than 6 atoms are present 
between the terminal carboxyl group and the nitrogen atom of the amino group, 
amide group, urea group, thioamide group, thiourea group, amidine group, enamine 
group or guanidine group which is nearest to the phenyl ring B in the main chain of 
the residue linked to the phenyl ring B of the biphenyl or thienyl-phenyl nucleus. 

The nitrogen atom of the bridging sulfonamide or amide unit can optionally carry a 
residue which is selected from the group consisting of hydrogen, a C^-alkyl such as, 
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, a C 3 _ 7 -cycloalkyl such as, for example, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, for example, 
phenyl, benzyl, tolyl or a substituted derivative thereof such as, for example, 
phenylethyl, phenylpropyl or phenoxyethyl. 

The biphenyl or thienyl-phenyl nucleus is the central structural element of the 
compounds according to the invention. It bridges the residue at the phenyl/thienyl 
ring A including the terminal carboxyl group with the residue at the phenyl ring B 
which comprises at least one nitrogen atom of an amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group, enamine group or guanidine 
group in its main chain. Preferably, it moreover carries no further substituents. Each 
of the two phenyl/thienyl rings, however, can carry additional substituents. 
Preferably the phenyl/thienyl ring A, i.e. the ring connected directly to the residue 
including the terminal carboxyl group, carries one or more additional C^-alkyl 
residues such as, for example, methyl or ethyl, halogeno residues such as, for 
example fluoro, chloro, bromo, iodo, preferably one or two fluoro residues, alkoxy 
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residues, preferably a C,^-alkoxy residue such as methoxy, ethoxy, propoxy, butoxy, 
pentoxy or hexoxy, particularly preferably one or more methoxy residues, and the 
phenyl ring B, i.e. the ring to which the residue including at least one nitrogen atom 
of an amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group , enamine group or guanidine group in its main chain is bonded, 
carries one or more alkyl residues, preferably a C,_ 6 -alkyl residue such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a 
C 3 . 7 -cycloalkyl residue such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
particularly preferably one or more methyl groups. In this case, the rings A and B can 
independently of one another carry one or more of the abovementioned additional 
substituents. 

The two phenyl rings can be linked 1,3 or 1,4 to one another and to the residue 
including the terminal carboxyl group and to the residue including at least one 
nitrogen atom of an amino group, amide group, urea group, thioamide group, 
thiourea group, amidine group, enamine group or guanidine group in its main chain, 
i.e. the residue including the terminal carboxyl group and the phenyl ring B can be 
substituted in the meta- or para-position to one another at the phenyl ring A, and at 
the same time the phenyl ring A and the residue including at least one nitrogen atom 
of an amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group, enamine group or guanidine group in its main chain can be 
substituted in the meta- or para-position to one another at the phenyl ring B, each 
combination of the abovementioned substitution patterns being possible for the 
biphenyl nucleus of the compounds according to the invention. In case A is a 
thiophene ring it can accordingly be linked 2,5 or 2,4 to ring B and to the residue 
including to terminal carboxy group. According to the present invention, compounds 
are particularly preferred whose biphenyl nucleus according to the above definition 
consists of a p-substituted phenyl ring A and a p-substituted phenyl ring B, a 
p-substituted phenyl ring A and an m-substituted phenyl ring B, an m-substituted 
phenyl ring A and a p-substituted phenyl ring B, or an m-substituted phenyl ring A 
and an m-substituted phenyl ring B. According to the present invention, compounds 
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are particularly preferred whose biphenyl nucleus according to the above definition 
consists of a p-substituted phenyl ring A and an m-substituted phenyl ring B. 
According to another particularly preferred embodiment the nucleus consists of a 
2,5-substituted thienyl ring A and a m-substituted or p-substituted phenyl ring B. 

As a third structural element, in addition to the biphenyl or thienyl-phenyl nucleus 
and the residue including a terminal carboxyl group, the compounds according to the 
invention have a group which in its main chain comprises at least one nitrogen atom 
of an amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group, enamine group or guanidine group. This nitrogen atom can be bonded 
to the phenyl ring B of the biphenyl or thienyl-phenyl nucleus directly or via an 
alkylene chain. This alkylene chain preferably consists of at most 4 carbon atoms in 
the main chain, wherein from the abovementioned considerations, in addition to the 
biphenyl nucleus between the terminal carboxyl group and the nitrogen atom of the 
amino group, amide group, urea group, thioamide group, thiourea group, amidine 
group, enamine group or guanidine group which is located nearest to the phenyl ring 
B, not more than 6 further atoms should be present. As preferred example ring B and 
the nitrogen atom of the amino, amide, urea, thioamide, thiourea, amidine, enamine 
or guanidine group are connected via a -CH 2 -group or via a direct bond. 
Alternatively, this alkylene chain can carry further substituents which are selected 
from the group consisting of hydrogen, a CY 6 -alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
hexyl, a C^-cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or 
tolyl, a heterocyclic residue such as pyrrole, pyrrolidine, pyridine, tetrahydrofuran, 
furan, thiophene, tetrahydrothiophene, thiooxazole, benzofuran, quinoline, 
isoquinoline or pyrimidine, or a terminal or internal E- or Z-alkene unit, and can 
alternatively carry one or more C,. 6 -alkyl residues such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, cycloalkyl 
residues such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or 
cyclohexyl, aryl residues such as phenyl, benzyl, tolyl, naphthyl, indolyl, hetero- 
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cyclic residues such as pyrrole, pyrrolidine, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, thiooxazole, benzofuran, quinoline, isoquinoline or 
pyrimidine, or functional groups such as a double bond to a heteroatom such as 
oxygen, sulfur or nitrogen, an optionally substituted amino group, a nitro group, a 
halogeno, a hydroxyl group, an ether group, a sulfide group, a mercaptan group, a 
cyano group, an isonitrile group, an alkenyl group, an alkinyl group, an aldehyde 
group, a keto group, a carboxyl group, an ester group, an amide group, a sulfoxide 
group or a sulfone group. Furthermore, one or more saturated or unsaturated 
additional rings can be fused to the abovementioned cyclic residues with formation 
of, for example, a naphthyl, indolyl, benzofuranyl, benzoxazolyl, benzothiazolyl, 
benzimidazolyl, quinolinyl or isoquinolinyl unit or a partially or completely 
hydrogenated analog thereof. 

The nitrogen atom located in the main chain of the residue bonded to the phenyl ring 
B of the biphenyl or thienyl-phenyl nucleus, which lies nearest to the phenyl ring B, 
can either be a constituent of an optionally substituted amino group or can be located 
in direct vicinity to a -OO unit, -CONR 2 unit, -OS unit, -CSNR 2 unit, -ONR unit, 
-C=CHN0 2 unit, C=CHCN unit or a -CNRNR 2 unit and can thus be a constituent of 
an amide group, urea group, thioamide group, thiourea group, amidine group, 
enamine group or guanidine group. 

In the case in which the nitrogen atom located in the main chain of the residue 
bonded to the phenyl ring B of the biphenyl nucleus, which lies nearest to the phenyl 
ring B, is a constituent of an amino group, it can be unsubstituted or can carry one or 
two substituents, i.e. can be a constituent of a primary, secondary or tertiary amino 
group. These substituents can be independent of one another or simultaneously 
hydrogen, a substituted or unsubstituted alkyl or cycloalkyl residue, a substituted or 
unsubstituted aryl residue, a saturated or unsaturated, optionally substituted hetero- 
cyclic residue, an alkylamine residue, an alkylamide residue or can be bonded to one 
another and thus, together with the nitrogen atom to which they are bonded, form a 
heterocyclic ring system. In this case, substituents are preferred which are selected 
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from the group consisting of hydrogen, a C^-alkyl such as, for example, methyl; 
ethyl, propyl, isopropyl, butyl, 1 -methylpropyl, isobutyl, t-butyl, pentyl, 2- 
methylbutyl, isopentyl, neopentyl or hexyl, a C 3 . 4 -perfluoroalkyl such as, for 
example CF3, a C 3 . 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropyl- 
methyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, an aryl such as, for 
example, phenyl, benzyl or tolyl, an arylcarbonyl such as for example benzoyl, a 
heterocyclic residue such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetra- 
hydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or 
Z-alkene unit, and can alternatively carry one or more C^-alkyl residues such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, a Cj_4-perfluoroalkyl such as for example CF 3 , C^-cycloalkyl residues 
such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl, aryl residues such as phenyl, benzyl, tolyl, naphthyl, indolyl, 
heterocyclic residues such as pyrrolidine, piperidine, piperazine, pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, imidazole, 
oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, benzoxazole, 
benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, 
tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, thymine, 
uracil, adenine, guanine or xanthine, or functional groups such as a double bond to a 
heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted amino group, 
a nitro group, a halogeno, a hydroxyl group, an ether group, a sulfide group, a 
mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an alkinyl 
group, an aldehyde group, a keto group, a carboxyl group, an ester group, an amide 
group, a sulfoxide group or a sulfone group. Furthermore, one or more saturated or 
unsaturated additional rings can be fused to the abovementioned cyclic residues with 
formation of, for example, a naphthyl, indolyl, benzofuranyl, benzoxazolyl, 
benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a partially or 
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completely hydrogenated analog thereof. Particularly preferred substituents are those 
such as hydrogen, methyl, ethyl, propyl, isopropyl, 1-methylpropyl, butyl, isobutyl, 
t-butyl, 2-methylbutyl pentyl, isopentyl, neopentyl, hexyl, C 1 . 4 -perfluoroalkyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 4- 
methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, 
tolyl, benzoyl or a substituted derivative thereof, C M -alkylamino-C M -alkyl, C M - 
dialkylamino-C M -alkyl, amino-C M -aIkyl, C^-alkyloxy-Cj^-alkyl, Ci y~ 
perfluoroalkyl-Ci_4-alkyl, 
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wherein Z is hydrogen, CH 3 , -N0 2 or -NH 2 . 



In the case in which the two substituents at the nitrogen atom which lies nearest to 
the phenyl ring B are connected to one another and thus form a heterocyclic system 
with the nitrogen atom, the heterocyclic system formed can be selected, for example, 
from the following, nonexclusive list: 
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where the ring systems shown can carry one or more residues which are selected 
from the group consisting of hydrogen, a C,. 6 -alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
hexyl, a C 3 . 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or 
tolyl, a heterocyclic residue such as, for example, pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imida- 
zoline, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzo- 
furan, benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetra- 
hydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or 
Z-alkene unit, and can alternatively carry one or more C,. 6 -alkyl residues such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, C 3 . 7 -cycloalkyl residues such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, aryl residues such as phenyl, benzyl, tolyl, 
naphthyl, indolyl, heterocyclic residues such as pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, 
imidazolidine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, 
benzofuran, benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, 
tetrahydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or functional groups such as 
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a double bond to a heteroatom such as oxygen, sulfur or nitrogen, an optionally 
substituted amino group, a nitro group, a halogeno, a hydroxyl group, an ether group 
in particular a Cl-6-alkoxy group such as for example, a methoxy gruop, a sulfide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulfoxide group or a sulfone group. Furthermore, one or more 
saturated or unsaturated additional rings can be fused to the abovementioned cyclic 
residues with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analog thereof. 

Of the ring systems shown above, the four- to six-membered ring systems are 
preferred. 

As mentioned above, the nitrogen atom in the main chain of the residue bonded to 
the phenyl ring B of the biphenyl or thienyl-phenyl nucleus, which lies nearest to the 
phenyl ring B, can also be a constituent of one of the following preferred functional 
units: 
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where the above list is not a conclusive enumeration of all possible structural units. 

According to the invention, additionally to the abovementioned preferred structural 
units, analogs thereof are also included in which one or more 4- to 6-membered ring 
systems are fused to the heterocycle, such as, for example, the corresponding benzo- 
fiised analogs of the above structural units. 

In the structural units shown above, R\ R 4 and R 6 can each be hydrogen, a C 1 . 6 -alkyl 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, 1-methylpropyl, 
isobutyl, t-butyl, pentyl, 2-methylbutyl, isopentyl, neopentyl or hexyl, a C^- 
perfluoroalkyl such as, for example CF 3 , a C 3 . 7 -cycloalkyl such as, for example, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl or cyclo- 
heptyl, an aryl such as, for example, phenyl, benzyl or tolyl, a C^o-arylcarbonyl 
such as, for example, benzoyl, a heterocyclic residue such as, for example, pyrro- 
lidine, piperidine, piperazine, pyrrole, pyridine, tetrahydrofuran, furan, thiophene, 
tetrahydrothiophene, imidazolidine, imidazole, oxazolidine, oxazole, thiazolidine, 
thiazole, thiooxazole, benzofuran, benzoxazole, benzothiazole, benzimidazole, 
quinoline, isoquinoline, tetrahydroquinoline, tetrahydroisoquinoline, triazole, tetr- 
zole, pyrimidine, purine, cytosine, thymine, uracil, adenine, guanine or xanthine, or a 
terminal or internal E- or Z-alkene unit and can alternatively carry one or more C,^- 
alkyl residues such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl or hexyl, a C^-perfluoroalkyl such as for example, 
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CF 3 , C^-cycloalkyl residues such as cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, aryl residues such as phenyl, benzyl, tolyl, naphthyl, 
indolyl, heterocyclic residues such as pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted 
amino group, a nitro group, a halogeno, a hydroxyl group, an ether group in 
particular a Cj_ 6 -alkoxy group such as for example, a methoxy group, a sulfide 
group, a mcrcaptan group, a cyano group, an isonitriie group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulfoxide group or a sulfone group. Particularly preferred substituents 
are those such as hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5-methyl-2- 
hexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, C M -alkylamino-C M - 
alkyl, C M -dialkylamino-C M -alkyl, amino-C M -alkyl, C M -alkyloxy-Cj^-alkyl, or one 
of the abovementioned residues (al) to (a51). 

In the above structural units, R 4 and R 6 , however, can also be bonded to one another 
and can form a heterocyclic ring system with the nitrogen atom to which they are 
bonded. Examples of these rings which can be mentioned are: 
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wherein the above enumeration is nonconclusive and the ring systems formed from 



the connection of R 4 and R 6 can carry one or more residues which are selected from 
the group consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a 
C 3 _ 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic residue such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline,. tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively carry one or more C,. 6 -alkyl residues such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, C 3 . 7 - 
cycloalkyl residues such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl 
or cyclohexyl, an aryl residue such as phenyl, benzyl, tolyl, naphthyl, indolyl, 
heterocyclic residues such as pyrrolidine, piperidine, piperazine, pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, imidazole, 
oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, benzoxazole, 
benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, tetrahy- 
droisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, thymine, uracil, 
adenine, guanine or xanthine, or functional groups such as a double bond to a 
heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted amino group, 
a nitro group, a halogeno, a hydroxyl group, an ether group, a sulfide group, a 
mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an alkinyl 
group, an aldehyde group, a keto group, a carboxyl group, an ester group, an amide 
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group, a sulfoxide group or a sulfone group. Furthermore, one or more saturated or 
unsaturated additional rings can be fused to the abovementioned cyclic residues with 
formation of, for example, a naphthyl, indolyl, benzofuranyl, benzoxazolyl, 
benzothiazolyl, benzimidazoly], quinolinyl, isoquinolinyl unit or a partially or 
completely hydrogenated analog thereof. Of the ring systems formed from the 
connection of R 4 and R 6 , the four- to six-membered ring systems are preferred. 
According to the invention, compounds wherein at least one of the residues R 3 , R 4 or 
R 6 is H are particularly preferred. 

Furthermore, in the above structural units R 5 can be hydrogen, a C^-alkyl residue 
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl or hexyl, a C 3 . 7 -cycloalkyl residue such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, -N0 2 , -CN, -COR 5 ' or -COOR 5 ', wherein R 3 ' 
can be a substituted or unsubstituted alkyl or cycloalkyl residue, a substituted or 
unsubstituted aryl residue or a saturated or unsaturated, optionally substituted 
heterocyclic residue, which can be saturated or unsaturated and/or can contain further 
heteroatoms, and is preferably a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a C 3 . 7 - 
cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, an 
aryl such as, for example, phenyl, benzyl, tolyl or a substituted derivative thereof 
Moreover, R 5 can be connected to one of R 3 , Y, R 4 or R 6 , if present, with formation of 
an optionally substituted carbocyclic or heterocyclic 4- to 6-membered ring system 
which includes the atom X to which R 5 is bonded and can be saturated or unsaturated 
and/or can contain further heteroatoms. 

Furthermore, in the above structural units Y can be absent or can be an alkylene or 
alkine unit which carries 1 to 5 carbon atoms in its main chain. According to the 
invention, Y, if present, preferably has a main chain consisting of one carbon atom. 
Y can moreover carry one or more residues which are selected from the group 
consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a C 3 . ? - 
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cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic residue such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively carry one or more C^-alkyl residues such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, C 3 . 7 - 
cycloalkyl residues such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl 
or cyclohexyl, aryl residues such as phenyl, benzyl, tolyl, naphthyl, indolyl, 
heterocyclic residues such as pyrrolidine, piperidine, piperazine, pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, imidazole, 
oxazolidine, oxazole, thiazolidine, thiazole, thiooxazole, benzofuran, benzoxazole, 
benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, tetrahy- 
droisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, thymine, uracil, 
adenine, guanine or xanthine, or functional groups such as a double bond to a 
heteroatom such as oxygen, sulfur or nitrogen, an optionally substituted amino group, 
a nitro group, a halogeno, a hydroxyl group, an ether group, a sulfide group, a 
mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an alkinyl 
group, an aldehyde group, a keto group, a carboxyl group, an ester group, an amide 
group, a sulfoxide group or a sulfone group. Furthermore, one or more saturated or 
unsaturated additional rings can be fused to the abovementioned cyclic residues with 
formation of, for example, a naphthyl, indolyl, benzofuranyl, benzoxazolyl, 
benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a partially or 
completely hydrogenated analog thereof. Moreover Y can be connected to one of R 3 , 
R 4 , R 5 or R 6 , if present, with formation of an optionally substituted carbocyclic or 
heterocyclic 4- to 6-membered ring system which can be saturated or unsaturated 
and/or can contain further hetero atoms. 
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According to the invention, particularly preferred compounds of the general formula 
(1) are those in which the nitrogen atom located in the main chain of the residue 
bonded to the phenyl ring B, which lies nearest to the phenyl ring B, is a constituent 
of a urea or thiourea unit. In this case, particularly preferred compounds of the 
general formula (1) are those in which a urea or thiourea unit is bonded directly to 
the phenyl ring B of the biphenyl nucleus. 

Furthermore particularly preferred compounds of the general formula (1) are those in 
which the nitrogen atom located in the main chain of the residue bonded to the 
phenyl ring B, which lies nearest to the phenyl ring B is a constituent of an amino 
group which is bonded via a methylene group to ring B. The amino group can 
preferably be substituted by one of the residues (al) to (a5 1). 

The present invention comprises both the individual enantiomers or diastereomers 
and the corresponding racemates, diastereomer mixtures and salts of the compounds 
defined in claim 1 . In addition, all possible tautomeric forms of the compounds 
described above are also included according to the present invention. The present 
invention furthermore comprises both the pure E and Z isomers of the compounds of 
the general formula (1) and their E/Z mixtures in all ratios. The diastereomer 
mixtures or E/Z mixtures can be separated into the individual isomers by 
chromatographic procedures. The racemates can be separated into the respective 
enantiomers by chromatographic procedures on chiral phases or by resolution of 
racemates. 

The compounds described above can be prepared from commercially available 
starting compounds. The essential steps of the preparation process according to the 
invention are the reaction of a carboxylic acid, whose carboxyl group is protected and 
which has at least one aryl or thienyl group provided with a residue accessible to an 
aryl-aryl coupling reaction, with a phenyl compound having at least one residue 
accessible to an aryl-aryl coupling reaction, which furthermore has a residue D which 
is an amino group or can be converted into an amino group in a simple manner, and 
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the conversion of the residue D into the corresponding amino group if it is not 
already an amino group. The derivatization of nitrogen atoms present in the molecule 
at preferred times within the preparation process and/or the conversion of the 
compound obtained into the free acid and/or the conversion of the compound 
obtained into one of its physiologically acceptable salts by reaction with an inorganic 
or organic acid or base can be included as further process steps. 

The carboxylic acids to be employed as starting compounds are either commercially 
available or are easily accessible by standard chemical processes, such as are known 
to any person skilled in the art and are described in standard textbooks such as 
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
Georg Thieme-Verlag, Stuttgart. 

According to a preferred embodiment, starting materials used in the process 
according to the invention for the preparation of compounds of the general formula 
(1) are the following carboxylic acid derivatives: 




Analogously for the thienyl-phenyl compounds, the corresponding thienyl-derivative 
ist used. 

For the preparation process according to the invention, the carboxyl group is in this 
case blocked by a conventional protective group P. Protective groups of this type are 
known to the person skilled in the art and do not have to be expressly mentioned 
here. The carboxyl group is particularly preferably esterified, P being a C^-alkyl 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, a C 3 . 7 -cycloalkyl such as, for example, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, for example, 
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phenyl, benzyl, tolyl or a substituted derivative thereof. The preparation process 
according to the invention for the compounds of the general formula (1) can be 
carried out on a solid phase in order to achieve a process implementation which is as 
economical as possible. In this case, the carboxyl residue can be bonded to any solid 
phase conventionally used for reactions of this type. According to the invention, the 
solid phase used is particularly preferably a polystyrene resin and in particular a 
commercially available Wang polystyrene resin. According to the present preferred 
embodiment, R 2 can be as described above and V can be an optionally substituted 
C,. 5 -alkylene group. Thus the starting compounds of this preferred embodiment can 
be interpreted as derivatives of propanoic acid, butanoic acid, pentanoic acid, 
hexanoic acid or heptanoic acid. In the ot-position to the carboxyl group, these 
carboxylic acid derivatives can have a substituent such as, for example, hydrogen, a 
C,_ 6 -alkyl such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, a C 3 . 7 -cycloalkyl such as, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, for example, 
phenyl, benzyl, tolyl or a substituted derivative thereof, an optionally substituted 
alkenyl residue, an optionally substituted alkinyl residue, -NR 2 S0 2 R 2 °, 
-NR 2 'COOR 2 ", -NR r COR r , -NR 2 CONR 2 ' 2 or -NR 2 'CSNR 2 ' 2 . The alkyl and 
cycloalkyl residues and the benzyl residue can be introduced by reaction of the ester 
of the starting compounds with the appropriate alkyl, cycloalkyl or benzyl halides in 
basic medium, if the corresponding derivatives are not commercially available. The 
alkinyl residue can be introduced, for example, by reaction of the a-bromo ester of 
the present starting compound with an appropriate acetylide anion. In the case of the 
phenyl residue, of the alkenyl residue and of the nitrogen-containing substituents, the 
starting materials used are preferably the corresponding a-phenyl- or a-amino- 
carboxylic acid derivatives and, if necessary, the other substituents at the a-C atom 
to the terminal carboxyl group are introduced via the appropriate alkyl halide. The 
above reactions and their implementation are well known to the person skilled in the 
art and are described in detail in standard textbooks such as, for example, Houben- 
Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], Georg 
Thieme Verlag, Stuttgart. 
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For the introduction of a substituent into the P-position relative to the carboxyl 
group, the possibility that suggests itself, for example, is to start from the 
corresponding a,P-unsaturated carboxylic acid derivatives and to react these with the 
respective alkyl or cycloalkyl cuprates in the sense of a Michael addition. P- 
substituted derivatives are also accesible via the condensation of a derivative of 
malonic acid with an aldehyde or a keton. Subsequently, if desired, another 
substituent can be introduced into the a-position relative to the carboxyl group as 
described above. These reactions and their implementation are also well known to the 
person skilled in the art and are described in detail in standard textbooks such as, for 
example, Houben-Weyl, Methoden der organischen Chemie [Methods of Organic 
Chemistry], Georg Thieme Verlag, Stuttgart, 

The residues -NR 2, S0 2 R 2 ", -NR r COOR 2 ', -NR'COR 2 *, -NR r CONR 2 ' 2 or 
-NR 2 CSNR 2 * 2 preferably found in the a- or P-position relative to the carboxyl group 
are preferably prepared from the respective a- or p-amino acid. The a-amino acids 
used according to the invention are commercially available, for example, from 
Novabiochem or Bachem. The P-amino acids can in some cases likewise be obtained 
from these companies or can be prepared according to the procedures of 
T.B.Johnson, Journal of the American Chemical Society, 1936, 58, or of 
V.A. Soloshonok, Tetrahedron Assymetry, 1995, 1601. These amino acids can be 
converted into the desired carboxyl-protected amino acid derivative, for example, by 
protection of the amino group, subsequent protection of the carboxylic acid unit and 
subsequent deprotection of the amino group. Protective groups which can be used in 
this case for the amino group are all groups known for this purpose. According to the 
invention, the use of a 9-fluorenylmethoxycarbonyl group (FMOC) as a protective 
group for the amino unit is particularly preferred. The carboxylic acid group is 
protected or derivatized as described above. The carboxyl-protected a- or P-amino 
acids thus accessible are reacted with a suitable sulfonating, carbamoylating or 
acylating reagent in order to obtain the corresponding sulfonamide, carbamate or 
amide derivatives. The sulfonating reagent is preferably a sulfonyl chloride of the 
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formula R 2 "-S0 2 C1 or a chloroformiate of the formula R 2 '-OCOCl, wherein R r is 
preferably selected from the group which consists of hydrogen, a C^-alkyl such as, 
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, a C^-cycloalkyl such as, for example, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof as, for example, 2-chlorophenyl, 2-methoxyphenyl, 2,4,6-trimethylphenyl, 4- 
methoxyphenyl, 4-t-butylphenyl, 2,5-dichlorophenyl, 3-chlorophenyl, 4-chloro- 
phenyl, 4-trifluoromethyl phenyl, while R 2 " is a C M0 -alkyl such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, 
octyl, nonyl, decyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or campher-10- 
yl, an aryl such as phenyl, benzyl, tolyl, mesityl or substituted derivatives of these 
such as 2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethyl- 
phenyl, campher-10-yl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dimethylphenyl, 
3-chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichloro- 
phenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 

2.4- difluorophenyl, 2-chIoro-6-methylphenyl, 2-chloro-4-fluorophenyl, 2,5-di- 
methoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoro- 
methylphenyl, 2-alkylsulfonylphenyl, 2-arylsulfonylphenyl, 3-(N-acetyl-6- 
methoxy)anilino, 2-methoxycarbonylphenyl, 4-N-acetylphenyl, 4-ethylphenyl, 3- 
chloro-4-fluorphenyl, 2-fluorophenyl, 3-fluorophenyl, 2,4-difluorophenyl, 2,6- 
difluorophenyl, 3,4-difluorophenyl, 1-naphthyl, 4-trifluoromethoxyphenyl, 2- 
trifluoromethoxyphenyl, or 8-quinolinyl, or a heterocyclic analog of the 
abovementioned cyclic residues. Particularly preferably, R 2 " is a mesityl residue, a 
benzyl residue, a 2-chlorophenyl residue, a 4-chlorophenyl residue, a 

2.5- dichlorophenyl residue, a 2,6-dichlorophenyl residue, a 4-trifluoromethylphenyl 
residue, a campher-10-yl residue or a group of the formula 
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Instead of the abovementioned sulfonyl or carbamoyl chlorides, the corresponding 
fluorides, bromides or iodides can also be employed. As an acylating reagent, the 
appropriate carboxylic acid halides or carboxylic acid anhydrides are reacted with the 
amino group, the appropriate C^-alkyl- such as methyl-, ethyl-, propyl-, isopropyl-, 
butyl-, isobutyl-, t-butyl-, pentyl-, isopentyl-, neopentyl-, hexyl-, C^-cycloalkyl- 
such as cyclopropyl-, cyclobutyl-, cyclopentyl-, cyclohexyl-, aryl- such as phenyl-, 
benzyl- or tolylcarboxylic acid chlorides or substituted derivatives thereof being 
preferred according to the invention. For the preparation of the urea or thiourea 
residues, the amino group is preferably first reacted with a carbonic acid or 
thiocarbonic acid derivative such as a chloroformic acid ester or thiophosgene and 
then with a suitable amine NHR 2 2 . The $bove reactions and their implementation are 
well known to the person skilled in the art and are described in detail in standard 
textbooks such as, for example, Houben-Weyl, Methoden der organischen Chemie 
[Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart. 

The starting compounds to be employed according to the above preferred 
embodiment have a terminal phenyl unit which must carry at least one substituent L. 
This substituent L must be substitutable by another phenyl group by means of one of 
the known aryl-aryl coupling procedures. According to the present invention, L can 
be -H, -F, -CI, -Br, -I, -SCN, -N 2 + or an organometalllic residue. Preferred 
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organometallic residues which may be mentioned are, for example, a magnesium, 
copper, boron, tin, lithium or lithium cuprate residue. 

Additionally to the residues V and L, the terminal phenyl unit can have one or more 
further substituents, preferably one or more alkoxy residues, particularly preferably 
one or more methoxy residues. 

If the corresponding starting compounds are not commercially available, the terminal 
phenyl unit can be connected to the appropriate carboxylic acid derivative by 
standard processes such as, for example, a Friedel -Crafts alkylation, Friedel-Crafts 
acylation or by organometallic synthesis procedures such as, for example, a 
palladium-assisted coupling, after which, if appropriate, further derivatization steps 
follow which are known to the person skilled in the art and described in detail in 
standard textbooks such as, for example, Houben-Weyl, Methoden der organischen 
Chemie [Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart. 

The terminal phenyl unit can be 1,3- or 1,4-substituted with respect to the residues V 
and L. Each of these isomers, if not commercially available, is accessible in a manner 
known to the person skilled in the art. 

According to a further preferred embodiment, starting materials used in the process 
according to the invention for the preparation of compounds of the general formula 
(1) are the following carboxylic acid derivatives: 



For the preparation of the thienyl-phenyl-compounds the corresponding thienyl- 
derivatives are used as stating materials. 




(2b) 
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In this case, P and R 2 are as described above and can be introduced in the manner 
explained above if they are not already contained in the commercial starting 
compound. U represents an optionally substituted alkylene group and preferably an 
optionally substituted C^-alkylene group. With respect to the possible substituents at 
U, reference is made to the above explanations for the compounds according to the 
invention. 



For example, in the case in which U is an optionally substituted methylene group, the 
optionally additionally substituted 3-aminopropanoic acid is used as a starting 
material for the preparation of the compound shown above and this is reacted with an 
arylsulfonyl halide, preferably an arylsulfonyl chloride. The arylsulfonyl chloride is 
selected in accordance with the desired presence and position of the residues L and 
OAlk, L having the same meaning as described above and OAlk representing one or 
more alkoxy residues, preferably one or more methoxy residues. The arylsulfonyl 
halides preferred according to the invention are commercially available or can be 
prepared by standard reactions familiar to the person skilled in the art. The above 
reactions and their implementation are well known to the person skilled in the art and 
are described in detail in standard textbooks such as, for example, Houben-Weyl, 
Methoden der organischen Chemie [Methods of Organic Chemistry], Georg Thieme 
Verlag, Stuttgart. 

In all embodiments according to the invention, the biphenyl or thienyl-phenyl 
nucleus is generated by means of an aryl-aryl coupling. Formally, in this case the 
residue L at the terminal phenyl/thienyl group of the carboxylic acid derivative 
serving as a starting compound is replaced by a phenyl compound of the following 
formula 



M— B-W-D (3) 

wherein 
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M is -H, -1, -N 2 + , -COOCOBN0 2 or an organometallic residue; 

B is a phenylene group which is 1,3- or 1,4-substituted with respect to 

M and W-D and optionally has additional residues; 
W is as defined in claim 1 ; 
D is -N0 2 , -NH 2 or -CHO; 

Possible coupling reactions are, for example, the reaction of two unsubstituted 
phenyl groups (i.e. L and M are hydrogen) in the presence of A1C1 3 and an acid 
(Scholl reaction), the coupling of the two phenyl iodides in the presence of copper 
(Ullmann reaction), the reaction of the unsubstituted carboxylic acid derivative with 
a phenyldiazonium compound under basic conditions (Gomberg-Bachmann reaction) 
or coupling with participation of organometallic reagents. In this connection, the 
coupling of two phenyl Grignard compounds in the presence of thallium bromide, the 
coupling of two organoboron compounds in the presence of silver nitrate and sodium 
hydroxide, the reaction of a diphenyllithium cuprate in the presence of oxygen and 
palladium-assisted couplings of a phenyl halide with an organometallic phenyl 
compound deserve mention. The implementation of these reactions is described in 
detail in standard textbooks such as Houben-Weyl, Methoden der organischen 
Chemie [Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart. The 
choice of the coupling reaction depends on the presence of possibly interfering or 
sensitive substituents in the reactants. For the preferred compounds according to the 
invention, however, it has proven particularly advantageous to generate the biphenyl 
nucleus by coupling of a phenyl halide with an organometallic phenyl compound in 
the presence of a palladium compound, for example a Pd(0), a Pd(II) or a Pd(IV) 
compound, and of a phosphane such as triphenylphosphane. 

The thienyl-phenyl compounds can be prepared in analogous manner according to 
the methods described above. 

The phenyl/thienyl halide used in this case can be the corresponding phenyl/thienyl 
fluoride, chloride, bromide or iodide, the corresponding bromide being particularly 
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preferred. The organometallic phenyl compound used is preferably a substance in 
which a metallic element such as, for example, zinc, magnesium, boron, lithium, 
copper, tin or another element conventionally used for this purpose is bonded directly 
to the aryl ring. According to the invention, organoboron compounds are particularly 
preferred. Further substituents can be bonded to the aryl ring additionally to the 
residue -W-D and the metallic element. Preferably, these substituents are one or 
more alkyl residues, preferably a C^-alkyl residue such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a C 3 . 7 - 
cycloalkyl residue such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
particularly preferably one or more methyl groups. If W is present, i.e. the residue D 
is bonded to the phenyl ring B via an optionally substituted alkylene group, the 
length of the main chain of this alkylene group must be selected for reasons 
described above such that no more than 6 atoms additionally to the biphenyl or 
thienyl-phenyl nucleus are present in the resulting compound of the formula (4) 
between the terminal carboxyl unit and the residue D. 

Particularly preferred aryl reagents according to the invention are 3-nitro- 
benzeneboronic acid, 3-formylbenzeneboronic acid or 3-aminobenzeneboronic acid. 

The residue D thus introduced into the compound, if it is not already an amino group, 
is converted into an amino group. In the case in which D is a nitro group, this is 
reduced to the corresponding amino group by conventional reductancts such as, for 
example, tin chloride. In the case in which D is an aldehyde group, the conversion 
into the amino group is carried out by reaction with an amine under reducing 
conditions, for example in the presence of an ortho ester and of a reductant such as a 
metal hydride, for example a boron hydride. The amino group thus formed can 
subsequently be derivatized, for example by reaction with, for example, alkyl or 
cycloalkyl halides. With respect to the preferred substituents on the nitrogen atom 
which can be introduced in this way, reference is made to the above description of 
the compounds according to the invention. 



WO 00/35864 



-80- 



PCT/EP99/09843 



The amines can be converted into the squaric acid monoamides which in turn can be 
fiinctionalised to the corresponding squaric acid diamides by treating with amines. 
The amines can further be converted into the 1,1-diaminonitroethylenes by treatment 
with an appropriate alkylating agent, preferrabyl l,l-dithiomethyl-2-nitroethylene 
and subsequent conversion with another amine. 

The amines can further be converted into the 2,3-diaminothiadiazoles by treatment 
with an appropriate alkylating agent, preferrabyl 3,4-bismethythio- 1,2,5 thiadiazole- 
1 oxide and subsequent conversion with another amine. 

Finally the amines can be transformed into the diamino-cyanoguanidines by 
treatment with an appropriate alkylating agent, preferrably cyanimidodithiocarbonate 
dimethyl ester and subsequent conversion with another amine 

The thioureas can be converted to heterocycles such as benzimidazoles by cyclisation 
of a suited thiourea with a desulfurizing agent such as HgO. 

Thiazoles can be generated by alkylation with suitable alkylating agents preferrably 
1,2-dichloroethylethylether, or 2-chloro-l,l-bisethoxyethane. The imidazoles can be 
obtained from the thioureas by alkylating with methyl iodide, followed by treatment 
with 1,1 -diethoxy-2aminoethane and subsequent acid-mediated ring closure. 

According to a preferred embodiment of the present invention, the synthesis of the 
compounds according to the invention is carried out on a solid phase such as a 
polystyrene resin, particularly preferably, a commercially available Wang polystyrene 
resin. In this case, the resin is first swollen in a solvent such as dimethylformamide 
(DMF). The carboxylic acid serving as a starting compound is then bonded to the 
resin by standard procedures. For example, the bonding of the carboxylic acid to the 
resin can be carried out in the presence of a base such as pyridine and a reagent 
activating the carboxyl unit, such as an acid halide, for example dichlorobenzoyl 
chloride, in a solvent such as dimethylformamide (DMF). However, other reagents 
conventionally used for this purpose can also be employed. The reaction mixture is 
stirred at room temperature and normal pressure for at least 2 hours, preferably 
12 hours, particularly preferably approximately 24 hours, the carboxylic acid being 
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employed in an excess, preferably in a two- to three-fold excess, with respect to the 
loading of the solid phase. 

After removal of possibly unreacted reagents, if desired, a derivatization of the 
carboxylic acid bonded to the resin can be carried out without this needing to be 
separated from the resin beforehand. According to a preferred embodiment according 
to the invention, an amino acid whose amino group is protected is bonded to the solid 
phase, for example as described above, and after liberation of the amino group a 
substituent is then introduced onto the latter. Preferably, the amino group is 
sulfonylated or carbamoylated. For this purpose, the amino acid bonded to the solid 
phase is treated with an excess of a solution of the appropriate sulfonylating or 
carbamoylating agent, preferably a two- to four-fold excess, particularly preferably 
an approximately three-fold excess, in a solvent such as, for example, tetrahydrofuran 
(THF) in the presence of an auxiliary base such as diisopropylethylamine and the 
reaction mixture is stirred at room temperature and normal pressure for at least 
2 hours, preferably 12 hours, particularly preferably approximately 24 hours. The 
sulfonamide or carbamate obtained does not have to be removed from the resin, but 
can be immediately reacted fiirther after removal of unreacted reactants which may 
possibly be present. 

The aryl-aryl coupling is preferably carried out according to the invention by treating 
the carboxylic acid bonded to the solid phase, which is optionally derivatized, for 
example sulfonylated or carbamoylated as described above, in aqueous medium in 
the presence of a base such as sodium carbonate with the appropriate aryl coupling 
reagent of the formula (3) and a catalyst conventionally used for this purpose, for 
example a palladium(II) salt, preferably bis-(triphenylphosphane)-palladium(II) 
chloride in combination with triphenylphosphane. An approximately 3- to 8-fold, 
preferably an approximately 4- to 6-fold, excess of the aryl coupling agent, which 
according to the invention is in particular 3-nitrobenzeneboronic acid, 
3-formylbenzeneboronic acid or 3-aminobenzenboronic acid, and catalytically active 
amounts of the palladium compound, for example approximately 10 times lower than 
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the amount of the carboxylic acid, is preferably employed in this case and, after 
stirring briefly at room temperature, for example for 5 to 10 minutes, the reaction 
mixture is heated for approximately 2-24 hours, preferably 6-24 hours and 
particularly preferably 12-24 hours, to a temperature in the range from 40 to 1 10°C, 
preferably 50 to 100°C and particularly preferably 60 to 90°C. The biphenyl 
compound obtained can immediately be reacted further without purification after 
unreacted reactants which may be present are removed by washing with an acidic 
solution, for example a hydrochloric acid solution. 

If the residue D is a nitro group, its conversion into an amino group is preferably 
carried out according to the invention by addition of a customary reductant such as 
tin(II) chloride to the intermediate bonded to the solid phase and obtained as above, if 
appropriate in the presence of solvents such as N-methylpyrrolidone (NMP), by 
stirring the reaction mixture at room temperature and normal pressure for at least 
2 hours, preferably 12 hours, particularly preferably approximately 24 hours. 

If the residue D is an aldehyde group, its conversion into an amino group is carried 
out by reductive amination. For this purpose, the intermediate bonded to the solid 
phase and obtained as above is treated with an approximately 3- to 6-fold, preferably 
approximately 4- to 5-fold, excess of an amine, optionally in the presence of 
diisopropylethylamine, and of an approximately 6- to 10-fold excess of ortho ester. 
After stirring at room temperature for several hours, preferably 1 to 3 hours, an 
approximately 3- to 6-fold, preferably 4- to 5-fold, excess of an acetic acid solution 
of a metal hydride such as, for example, tetrabutylammonium borohydride is added 
to the reaction mixture and it is stirred again for several hours, preferably 12 - 
24 hours, at room temperature. 

The product obtained above can optionally be reacted further by derivatization of the 
residue D of the compound of the formula (4) representing an amino group or an 
introduction of further substituents onto nitrogen atoms present in the molecule or 
directly removed from the resin. Removal from the resin is carried out in a 
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conventional manner in acidic medium. After removal of solvent which may be . 
present, the product separated off from the resin can be purified by known 
purification procedures such as, for example, chromatographic procedures. 

The residue D of the compound of the formula (4) representing an amino group can 
furthermore be converted into an amide group, urea group, thioamide group, thiourea 
group, amidine group, enamine group or guanidine group. These structural units can 
be prepared by the standard reactions familiar to the person skilled in the art, such as 
are described, for example, in Houben-Weyl, Methoden der organischen Chemie 
[Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart. 

It is particularly preferred according to the invention to convert the residue D of the 
compound of the formula (4) representing an amino group into a urea or thiourea 
unit. For this purpose, the above amino group of the carboxylic acid bonded to the 
solid phase is first preferably reacted with a 2- to 5-fold, preferably 3- to 4-fold, 
excess of a carbonic acid ester or thiocarbonic acid ester derivative in an inert solvent 
such as tetrahydrofuran (THF), dichloromethane or a mixture of the two (preferably a 
1:1 mixture) at room temperature and with stirring for approximately 1 hour, 
preferably approximately 45 minutes. The carbonic acid ester or thiocarbonic acid 
ester derivative employed is preferably phosgene, triphosgene, thiophosgene or 
chloroformic acid esters, commercially obtainable chloroformic acid esters being 
preferred for the preparation of the urea derivatives and thiophosgene for the 
preparation of the thiourea derivatives. 

The carbamates or isothiocyanates formed in this way are convertible into the 
corresponding urea and thiourea derivatives by reaction with suitable amines. 
Amines which can be used are substances of the formula HNRR', wherein R and R' 
independently of one another or simultaneously are hydrogen, a substituted - or 
unsubstituted alkyl or cycloalkyl residue, a substituted or unsubstituted aryl residue, 
a saturated or unsaturated, optionally substituted heterocyclic residue, an alkylamine 
residue, an alkylamide residue or are connected to one another and together with the 
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nitrogen atom can form an optionally substituted heterocyclic ring system which can 
be saturated or unsaturated and/or can contain further heteroatoms. With respect to 
the preferred residues at the amine, reference is made to the above description of the 
compounds according to the invention. According to the invention, the carbamate or 
isothiocyanate bonded to a solid phase is preferably reacted with a distinct excess of 
amine, preferably a 3- to 10-fold excess and particularly preferably a 5- to 10-fold 
excess, at room temperature with stirring for approximately 1 to 5 hours, preferably 
aproximately 2 to 3 hours, in the presence of an auxiliary base such as 
diisopropylethylamine in an inert solvent such as dimethylformamide (DMF). 

According to another preferred embodiment of the present invention, the synthesis of 
the compounds according to the invention is carried out with a commercially 
available amino functionalized ester serving as a protected carboxylic starting 
compound. Preferably, the amino group is sulfonylated or carbamoylated. For this 
purpose, the amino ester and the appropriate sulfonylating or carbamoyl ating agent 
are dissolved in a solvent such as, for example, dichloromethane and an auxilliary 
base such as pyridine or triethylamin is added at 0°C. The mixture is stirred at 0°C 
for 1 hour and then at room temperature overnight. The reaction mixture is washed 
with an aqueous acid such as, for example, aq IN HQ, brine and water and dried. 
The concentrated organic solutions are recrystallized in a solvent such as, for 
example, acetic acid ethyl ester/petroleum ether or if necessary are purified by 
chromatography over silica, using cyclohexane/ethyl acetate as the solvent. 

The aryl-aryl coupling is preferably carried out according to the invention by treating 
the ester, wich is optionally derivatized, for example sulfonylated or carbamoylated 
as described above, in an appropriate solvent such as, for example, 1 ,2 dimethoxy- 
ethane in the present of a base such as aqueous sodium carbonate with the 
appropriate aryl coupling reagent of the formula (3) such as, for example, 3- 
aminobenzeneboronic acid or 3-formylbenzeneboronic acid and a catalyst 
conventionally used for this purpose, for example a palladium(II) salt, preferably bis- 
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(triphenylphosphane)-palIadium(II) chloride. The mixture is heated to reflux for 3 
hours and then cooled to room temperature. After dilution with ethyl acetate, the 
mixture is successiveley washed with 5% aqueous sodium dihydrogenphosphate, 
water and brine and dried. After removal of the solvent the crude product is purified 
over silica, using cyclohexane/ethyl acetate as the solvent. 

If the residue D is an aldehyde group, its conversion into an amino group is carried 
out by reductive amination. For this purpose, the intermediate obtained as above is 
treated with an amine in the presence of acetic acid and methanol. After stirring at 
room temperature for 5 hours a metal hydride such as, for example, sodium 
cyanoborohydride is added. The mixture is stirred overnight and then treated with 
aqueous 2M hydrochloric acid. After removal of most of the solvent the residue is 
neutralized with 2M aqueous sodium hydroxide and extracted with ethyl acetate. The 
organic layer is washed with brine and dried. The solvent is removed and the crude 
product is purified over silica with dichloromethane/ethyl acetate as the solvent. 

According to another preferred embodiment of the present invention the residue D of 
the compound of the formula (4) representing an amino group is converted into the 
squaric acid monoamide which in turn can be functionalised to the corresponding 
squaric acid diamides by treating with amines. The amino group can further be 
converted into the 1,1-diaminonitroethylenes by treatment with an appropriate 
alkylating agent, preferrabyl l,l-dithiomethyl-2-nitroethylene and subsequent 
conversion with another amine. The amino group can further be converted into the 
2,3-diaminothiadiazoles by treatment with an appropriate alkylating agent, pre- 
ferrabyl 3,4-bismethythio-l,2 3 5-thiadiazole-l -oxide and subsequent conversion with 
another amine. The amino group can be transformed into the diaminocyano- 
guanidines by treatment with an appropriate alkylating agent, preferrably cyanimido- 
dithiocarbonate dimethyl ester and subsequent conversion with another amine. The 
thioureas can be converted into heterocycles such as benzimidazoles by cyclisation of 
a suited thiourea with a desulfurizing agent such as HgO. Thiazoles can be generated 
by alkylation with suitable alkylating agents preferrably 1 ,2-dichloroethylethylether, 
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or 2-chloro-l,l-bisethoxyethane. The imidazoles can be obtained from the thioureas 
by alkylating with iodomethane, followed by treatment with l,l-diethoxy-2- 
aminoethane and subsequent acid mediated ring closure. 

The compounds obtained according to the procedures explained above can 
furthermore be derivatized by continuing substitution of nitrogen atoms present at 
preferred positions in the preparation procedure and/or conversion of the compound 
obtained into the free acid and/or its physiologically acceptable salts. Suitable 
alkylating agents in this step are reagents conventionally used for this purpose, with 
which, for example, a substituted or unsubstituted alkyl or cycloalkyl residue, a 
substituted or unsubstituted aryl residue or a saturated or unsaturated, optionally 
substituted heterocyclic residue can be bonded to the appropriate nitrogen atom. With 
respect to the substituents preferably bonded to the respective nitrogen atoms, 
reference is made to the above description of the compounds according to the 
invention. The above reactions and their implementation are well known to the 
person skilled in the art and are described in detail in standard textbooks such as, for 
example, Houben-Weyl, Methoden der organischen Chemie [Methods of Organic 
Chemistry], Georg Thieme Verlag, Stuttgart. 

The ester derivatives according to the invention can be converted into the 
corresponding free carboxylic acids in a conventional manner, such as, for example, 
by basic hydrolysis with a solution of aqueous sodium hydroxide or lithium 
hydroxide in tetrahydrofuran (THF) or dimethoxyethane and following acidification 
with acetic acid or aqueous HC1. 

If desired, the compounds according to the invention can be converted into their 
physiologically acceptable salts. This can be carried out either by reaction with an 
organic or inorganic base such as, for example, an alkali metal hydroxide or alkaline 
earth metal hydroxide such as KOH, NaOH, LiOH, Mg(OH) 2 or Ca(OH) 2 , by means 
of which the terminal carboxyl group is deprotonated and the corresponding 
carboxylate is formed, or by reaction with an organic or inorganic acid such as, for 
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example, hydrochloric acid, sulfuric acid, phosphoric acid, mandelic acid, oleic acid, 
linoleic acid or p-toluenesulfonic acid, by means of which one or more of the 
nitrogen atoms present are protonated. 

The steps of the preparation process according to the invention described above can 
be carried out in a normal atmosphere, i.e. in air, and without the use of absolute, i.e. 
essentially anhydrous, solvents. 

The compounds according to the invention exhibit a very good antagonistic action 
against integrin receptors, in particular the <x v p 3 receptor or the a v P 5 receptor. This 
makes them suitable for use in pharmaceutical compositions, in particular for the 
treatment and prophylaxis of arteriosclerosis, restenosis, osteolytic disorders such as 
osteoporosis, cancer and ophthalmic diseases. Furthermore they are suitable for the 
reduction and inhibition of angiogenesis and consequently they are suitable for the 
prophylaxis and treatment of conditions and diseases such as cancer or rheumatoid 
arthritis. 

The compounds according to the invention can be used as active compound 
components for the production of pharmaceutical compositions against the 
abovementioned diseases. For this purpose, they can be converted into the customary 
formulations such as tablets, coated tablets, aerosols, pills, granules, syrups, 
emulsions, suspensions and solutions using inert, nontoxic, pharmaceutically suitable 
excipients or solvents. Preferably, the compounds according to the invention are in 
this case used in such an amount that their concentration in the total mixture is 
approximately 0.5 to approximately 90% by weight, the concentration being 
dependent, inter alia, on the corresponding indication of the pharmaceutical 
composition. 

The abovementioned formulations are prepared, for example, by extending the active 
compounds with solvents and/or excipients having the above properties, where, if 
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appropriate, emulsifier or dispersant and, in the case of water as a solvent, 
alternatively an organic solvent additionally has to be added. 

The pharmaceutical compositions according to the invention can be administered in a 
customary manner. 

The present invention is illustrated below by means of nonrestrictive examples and 
comparison examples. 

Examples 

In the examples below, all quantitative data, if not stated otherwise, relate to 
percentages by weight. 

All retention times are indicated in minutes and were determined by high- 
performance liquid chromatography (HPLC) on an RP column (Eurospher 100, CI 8, 
ID 4 mm) by means of UV absorption. An eluent mixture of 0.1% strength 
acetonitrile/water was used with the following method: 0 min - 1 0% acetonitrile, 
13 min = 80% acetonitrile, 15 min = 80% acetonitrile, 17 min = 10% acetonitrile. 

The mass determinations were carried out by high-performance liquid 
chromatography-mass spectrometry (HPLC-MS) using the electron spray ionization 
(ESI) method. 
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Examplel.l: (2R,S)-3-r3 < -(3-Propylureido)-biphenyl-4-yI1-2-r2 ) 4,6-trimethvI- 
benzenesulfonylamino|-propanoic acid 



O 




1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading L08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1.088 g of (2R ? S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid (acid reagent) in 20 ml of dimethylformamide (DMF) 
is added. After shaking at room temperature for 15 minutes, the suspension is treated 
with 345 nl of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with dimethylformamide 
(DMF), methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% piperidine solution in dimethylformamide 
(DMF) and shaken at room temperature for lOmin, It is then washed 3 times with 
dimethylformamide (DMF) and a further 15 ml of a 20% strength piperidine solution 
in dimethylformamide (DMF) are added. After shaking for 20 min, it is washed with 
dimethylformamide (DMF) and tetrahydrofuran (THF). The resin is treated with a 
solution of 1.2 ml of diisopropylethylamine in 10 ml of tetrahydrofuran (THF) and a 
solution of L53 g of 2,4,6-trimethylbenzenesulfonyl chloride (sulfonylating reagent) 
in 10 ml of tetrahydrofuran (THF). It is shaken overnight at room temperature. The 
resin is then washed with dimethylformamide (DMF), methanol and tetrahydrofuran 
(THF). 

The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid (boronic acid reagent) and a solution of 1.37 g of sodium carbonate in 
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6 ml of water and shaken for 5 min at room temperature. 227 mg of bis- 
(triphenylphosphane)-palladium(II) chloride and 170 mg of triphenylphosphane are 
then added and the mixture is stirred overnight at 85°C. The resin is then washed 
with tetrahydrofiiran (THF)/water 1:1, 0.25 M aqueous hydrochloric acid, water, 
dimethylformamid (DMF), methanol, tetrahydrofiiran (THF) and dichloromethane. 
The resin is treated with a solution of 5.4 g of tin(ll) chloride dihydrate in 12 ml of 
N-methylpyrrolidone (NMP) and shaken overnight at room temperature. The resin is 
then washed with N-methylpyrrolidone (NMP), methanol, tetrahydrofiiran (THF) and 
dichloromethane. 

The resin is then treated with a solution of 564 |il of diisopropylethylamine in 13 ml 
of tetrahydrofiiran (THF)/dichloromethane (1:1) and a solution of 3.13 g of 4- 
nitrophenylchloroformic acid ester in 13 ml of tetrahydrofiiran (THF)/dichloro- 
methane 1:1. After shaking at room temperature for 45 min, it is washed with 
tetrahydrofiiran (THF) and dimethylformamide (DMF) and a solution of 1.07 g of 
propylamine (amine reagent) and 3.16 ml of diisopropylethylamine in 23 ml of 
dimethylformamide (DMF) is added. After shaking for 2 h, the resin is washed with 
dimethylformamide (DMF), methanol, tetrahydrofiiran (THF) and dichloromethane. 
To remove the product, the resin is shaken with 10 ml of trifluoroacetic acid 
(TFA)/dichloromethane for 1 h, filtered off, and the filtrate is concentrated in vacuo 
and purified on silica gel. 210 mg .of the title compound are obtained. 

Mass spectrometry (ESI): 524. 
Retention time (HPLC): R, = 10.4. 

'H-NMR (400 MHz, methanol) 5 = 7.67 (s, 1H), 7.32 - 7.22 (m, 4H), 7.17 (d, 1H), 
7.04 (d, 2H), 6.77 (s, 2H), 3.93 (dd, 1H, J = 4.6 Hz, J = 10.0 Hz, H-2), 3.18 (t, 2H, 
J = 7.0 Hz), 3.09 (dd, 1H, J = 4.6 Hz, J = 13.6 Hz, H-3a), 2.79 (dd, 1H, J = 10.0 Hz, 
J = 13.8 Hz, H-3b), 2.44 (s, 6H), 2.03 (s, 3H), 1.57 (tq, 2H, J = 7.2 Hz), 0.97 (t, 3H, 
J = 7.2 Hz). 
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Example L2: (2R ? S>3-[3 t -(3-Benzylureido)-biphenyl-4-yll-2-[2,4,6-trimethyI- 
benzenesulfonylaminoj-propanoic acid 




(2R,S)-3-[3X3-Benj^lureido)-biphenyl^ 

amino] -propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that benzylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 572. 
Retention time (HPLC): R< = 1 1.0. 

Example 1.3; (2R,S)-3-[3 < -(3-(2-Pyrrolidin-l-yl-ethyl)-ureido)-biphenyl-4-yl]-2- 
[2,4,6-trimethylbenzenesuIfonylaminol-propanoic acid 




(2R,S)-3-[3 t -(3-(2-Pyrrolidin-l-yl-ethyl)-ureido)-biphenyl.4-yl]-2-[2 ) 4,6-tri 
benzenesulfonylamino]-propanoic acid is prepared according to the procedure of 
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example 1.1, with the exception that 2-pyrrolidin-l-yl-ethylamine is used as an 
amine reagent instead of propylamine. 

Mass spectrometry (ESI): 579. 
Retention time (HPLC): R, = 8.3. 

Example 1.4: (2R t S)-3-[3 t -(3>(Pyridin-2-yl methyIureido)-biphenyl-4-yI1-2- 
[2,4,6-trimethylbenzenesulfonylamino]-propanoic acid 




O 



(2R,S>3-[3 '-(3-(Pyridm-2-yl-me^ 

zenesulfonylamino]-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-aminomethylpyridine is used as an amine 
reagent instead of propylamine. 

Mass spectrometry (ESI): 573. 
Retention time (HPLC): R, = 8.0. 
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Example 1.5: (IR^^-FB^Q-CPyridin-S-yl-methylureidoVbiphenyM-yll^- 
[2,4,6-trimethylbenzenesulfonylaminol-propanoic acid 



(2R,S)-3-[3'-(3-(Pyridin-3-yl-methylureido)-biphenyl-4-yl]-2-[2,4 s 6-trimethyl- 
benzenesulfonylamino]-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 3-aminomethylpyridine is used as an amine 
reagent instead of propylamine. 

Mass spectrometry (ESI): 573. 
Retention time (HPLC): R, = 7.9. 



'H-NMR (400 MHz, methanol) 8 = 8.75 (s, 1H), 8.65 (s, 1H), 8.37 (d, 1H), 7.84 (m, 
1H), 7.71 (s, 1H), 7.38 - 7.25 (m, 4H), 7.22 (d, 1H), 7.06 (d, 2H), 6.77 (s, 2H), 4.57 
(s, 2H), 3.92 (dd, 1H, J = 4.6 Hz, J = 10.2 Hz, H-2), 3.09 (dd, 1H, J = 4.6 Hz, J = 
13.8 Hz, H-3a), 2.79 (dd, 1H, J = 10.2 Hz, J = 13.8 Hz, H-3b), 2.43 (s, 6H), 2.02 (s, 
3H). 
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Example 1.6: (2R,S)-3-f3'-(3-Mgthy^ 
benzenesulfonylaminol-propanoic acid 




(2R ? S)-3-[3^(3-Methy!ureidQ)-biphenyI-4-yI].^ 

amino]-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that methylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 496. 
Retention time (HPLC): R, = 9.4. 

Example 1.7: (2R,S)-3-[3'-(3-(2-Methyl-bufr^^ 
methylbenzenesulfonylaminol-propanoic acid 




o 



(2R,S)-3-[3X3-(2-MethyM>utyO^^ 

su!fonylamino]-propanoic acid is prepared according to the procedure of 
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example 1.1, with the exception that 2-methylbutyl amine is used as an amine reagent 
instead of propylamine. 

Mass spectrometry (ESI): 552. 
Retention time (HPLC): R, = 1 1.5. 

Example 1.8: (2R > S)-3-r3 t -(3-sec-Butylureido)-biphenyl-4 yll-2-[2 > 4 > 6-tri- 
methylbenzenesulfonylaminol-propanoic acid 



(2R,S)-3-[3'<3-sec-Butylureido)-biphenyl-4-yl]-2-[2 ) 4,6-trimethylbenzenesulfonyl- 
amino] -propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that sec-butylamine is used as an amine reagent instead of 
propylamine. 

Mass spectrometry (ESI): 538. 
Retention time (HPLC): R, = 10.9. 



'H-NMR (400 MHz, MeOH) 5 = 7,68 (s, 1H), 7,31 (d, 3H), 7,25 (d, 1H), 7,18 (d, 
1H), 7,04 (d, 2H), 6,77 (s, 2H), 3,92 (dd, 1H, J = 4,6 Hz, J = 10,4 Hz, H-2), 3,74 (dq, 
1H, J = 6,6 Hz), 3,09 (dd, 1H, J - 4,6 Hz, J = 13,6 Hz, H-3a), 2,79 (dd, 1H, J = 10,2 
Hz, J = 13,8 Hz, H-3b), 2,42 (s, 6H), 2,03 (s, 3H), 1,52 (m, 2H), 1,17 (d, 3H, J - 6,6 
Hz), 0,97 (t, 3H, J = 7,4 Hz). 




o 
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Example 1.9: (2R,S)-3-[3 > -(3-iso-Buty]-ureido)-biphenyl-4-yi]-2-(2 ? 4,6-trimethyl- 
benzenesulfonylamino>propanoic acid 



(2R,S)-343^3-iso-Butyl-ureido)-biphenyl-4-y^ 

amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that isobutylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 538. 
Retention time (HPLC): R, = 1 1 .0. 

Example 1.10: (2R > S)-3-[3 > -(3-Pyridin-4-yl-ureido)-biphenyl-4-yll-2-(2,4 ? 6- 
trimethyl-benzenesulfonylamino)-propanoic acid 



(2R 3 S)-3-[3^(3-Pyridin-4-yl-ureido)-biphenyl-4-yl]-2-(2,4 ) 6-trimethyl-benzene- 
sulfonylamino)-propanoic acid is prepared according to the procedure of 




O 
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example 1.1, with the exception that 4-aminopyridine is used as an amine reagent 
instead of propylamine. 

Mass spectrometry (ESI): 559. 
Retention time (HPLC): R, = 8.6. 

'H-NMR (400 MHz, methanol) 5 = 8.48 (d, 2H), 7.98 (d, 2H), 7.82 (s, 1H), 7.42 (d, 
2H), 7.33 (d, 3H), 7.09 (d, 2H), 6.79 (s, 2H), 3.93 (dd, 1H, J = 4.6 Hz, J = 10.0 Hz, 
H-2), 3.11 (dd, 1H, J = 4.6 Hz, J = 13.6 Hz, H-3a), 2.81 (dd, 1H, J = 10.0 Hz, J 
= 13.8 Hz, H-3b), 2.44 (s, 6H), 2.04 (s, 3H). 

Example 1.11: (2R,S)-3-r3 , -(3-Pyridin-3-yl-ureido)-biphenyl-4-yn-2-(2 t 4,6-tri- 
methyl-benzenesulfonylamino)-propanoic acid 



(2R,S)-3-[3'-(3-Pyridin-3-yl-ureido)-biphenyl-4-yl]-2-(2,4,6-trimethyl-benzene- 
sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 3-aminopyridine is used as an amine reagent 
instead of propylamine. 



Mass spectrometry (ESI): 559. 
Retention time (HPLC): R, = 8.4. 

'H-NMR (400 MHz, methanol) 8 = 8.37 (m, 2H), 7.83 (m, 2H), 7.42 - 7.26 (m, 6H), 
7.07 (d, 2H), 6.78 (s, 2H), 3.94 (dd, 1H, J = 4.6 Hz, J = 10.2 Hz, H-2), 3.1 1 (dd, 1H, J 




O 
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= 4.6 Hz, J = 13.6 Hz, H-3a), 2.80 (dd, 1H, J = 10.2 Hz, J = 13.6 Hz, H-3b), 2.43 (s, 
6H), 2.03 (s, 3H). 

Example 1.12; (2R,S)-3-[3 , -(3-Pyridin-2-yl-ureido)-biphenyl-4-yll-2-(2 ) 4,6-tri- 
mctbyl-benzenesulfonylamino)-propanoic acid 




(2R,S)-3-[3'-(3-Pyridin-2-yl-ureido)-biphenyl-4-yl]-2-(2,4,6-trimethyl-benzene- 
sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-aminopyridine is used as an amine reagent 
instead of propylamine. 

Mass spectrometry (ESI): 559. 
Retention time (HPLC): R, = 9.4. 

'H-NMR (400 MHz, methanol) 5 = 8.31 (d, 1H), 8.05 (dd, 1H), 7.86 (s, 1H), 7.43 (m, 
2H), 7.33 (m, 4H), 7.26 (m, 1H), 7.07 (d, 2H), 6.68 (s, 2H), 3.94 (dd, 1H, J = 4.8 Hz, 
J = 10.4 Hz, H-2), 3.11 (dd, 1H, J = 4.8 Hz, J = 14.0 Hz, H-3a), 2.81 (dd, 1H, 
J = 10.2 Hz, J = 14.0 Hz, H-3b), 2.43 (s, 6H), 2.02 (s, 3H). 
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Example 1.13: (2S)-3-[3 , -(3-CycIopropyl-ureido)-biphenyl-4-yl]-2-(2 > 4 > 6'tri- 
methyl-benzenesnlfonylamino)-propanoic acid 



(2S)-3 -[3 ' -(3-Cyclopropyl-ureido)^ 

ylamino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid and cyclopropylamine is used as an 
amine reagent instead of propylamine. 

Mass spectrometry (ESI): 522. 
Retention time (HPLC): R< = 10.4. 



'H-NMR (400 MHz, methanol) 5 = 7.72 (s, 1H), 7.30 (m, 4H), 7.19 (d, 1H), 7.06 (d, 
2H), 6.78 (s, 2H), 3.92 (dd, 1H, J = 4.8 Hz. J = 10.0 Hz, H-2), 3.10 (dd, 1H, J = 4.6 
Hz, J = 14.0 Hz, H-3a), 2.80 (dd, 1H, J = 10.0 Hz, J = 14.0 Hz, H-3b), 2.62 (m, 1H), 
2.47 (s, 6H), 2.04 (s, 3H), 0.76 (m, 2H), 0.54 (m, 2H). 




O 
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Example 1.14: fZR^SVS-O^n-tZ-aH-ImidazoM-vlVethvn-ureidol-biphenvM- 
yI)-2-(2-chloro-benzenesulfonyIamino)-propanoic acid 



(2R,S)-3-(3'-{3-[2-(lH4midazol-4-y^ 

benzenesuIfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
2-(imidazol-4-yl)-ethylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 569. 
Retention time (HPLC): R, = 7.0. 
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Example 1.15: (2R > S)-3-f3 > -(3-Pyridin-4-yImethyI-ureido) biphenyl-4>yI]-2-(2- 
chloro-benzenesulfonylamino)-propaDoic acid 




(2R,S)-3-[3^(3-Pyridin^-ylmethyl-m-eido)-biphenyl-4-yl]-2-(2-chl^ 
sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
4-aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R, = 7.0. 
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Example 1,16: (2R^S)-3-[3^(3-Pyridin-2-ylmethyl>ureido)-biphcnyl-4-yll-2-(2- 
chloro-begizcpcsiu]fonylaniino)>propanoic acid 



(2R,S)-343'-(3-Pyridin-2^1me%l-ureidoH^ 

sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
2-aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R t = 7.0. 



'H-NMR (400 MHz, methanol) 5 = 8.67 (d, 1H), 8.37 (dd, 1H), 7.92 (d, 1H), 7.82 - 
7.74 (m, 2H), 7.70 (s, 1H), 7.37 - 7.23 (m, 7H), 7.20 (d, 1H), 7.14 (d, 2H), 4.70 (s, 
2H), 4.10 (dd, 1H, J = 4.6 Hz, J = 10.0 Hz, H-2), 3.15 (dd, 1H, J = 4.6 Hz, J = 14.0 
Hz, H-3a), 2.86 (dd, 1H, J = 10.0 Hz, J = 14.0 Hz, H-3b). 
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Example 1.17: (2R > SV3-13 , -(3>Pyridiii-4-yl-ureido)-biphcnyl-4-yll-2-(2-chloro- 
benzenesulfonylamino)-propanoic acid 



(2R,S)-343'-(3-Pyridin-4-yl-ureido)-bipfe 

amino)-propanoic acid is prepared according to the procedure of example LI, with 
the exception that 2-chlorobenzenesulfonyl chloride is used as a sulfonylating reagent 
instead of 2,4,6-trimethylbenzenesulfonyl chloride and 4-aminopyridine is used as an 
amine reagent instead of propylamine. 

Mass spectrometry (ESI): 552. 
Retention time (HPLC): R, = 7.7. 
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Example 1.18: (2R > S)-3-f3 , -(3-Propyl-ureido)-biphenyl-4-yl]-2-(2-chloro- 
benzencsulfonylamino)-propanoic acid 




(2R, S)-3 - [3 ' -(3 -Propy l-ureido)-bipheny 1-4-y l]-2 -(2 -chloro-benzenesulfonyl amino)- 
propanoic acid is prepared according to the procedure of example LI, with the 
exception that 2-chlorobenzenesulfonyl chloride is used as a sulfonylating reagent 
instead of 2,4,6-trimethylbenzenesuIfonyl chloride. 



Mass spectrometry (ESI): 517. 
Retention time (HPLC): R t = 9.5. 
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2-(4-chloro-benzenesulfonylamino)-propanoic acid 



(2R,S)-3-{3 , -[3-(2-Dime%lamino-ethyl)-ureido]-biphenyl-4-yl}-2-(^ 
benzenesulfonylarnino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
N,N-dimethyl-ethylenediamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 546. 
Retention time (HPLC): R, = 7.3. 
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Examnlc 1.20: aR.SVa-O'-rad-Pvridin-l-vl-ethvlVurcidol-biphenvM-vn-Z- 
(4-chloro-benzenesulfonylamino)-propanoic acid 



(2R,S)-3-{3 , -[3-(2-Pyridin-2-yl-ethyl)-ureido]-biphenyl-4-yl}-2-(4-cbloro-benzene- 
sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
2-(pyridin-4-yl)-ethylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 580. 
Retention time (HPLC): R, = 7.3. 



'H-NMR (400 MHz, methanol) 5 = 8.70 (d, 1H), 8.41 (dd, 1H), 7.93 (d, 1H), 7.84 
(dd, 1H), 7.58 (m, 3H), 7.41 (d, 2H), 7.33 (d, 2H), 7.29 (d, 1H), 7.22 (m, 4H), 4.08 
(dd, 1H, J = 5.0 Hz, J = 9.6 Hz, H-2), 3.67 (t, 2H, J = 6.8 Hz), 3.25 (t, 2H, J - 6.8 
Hz), 3.13 (dd, 1H, J = 5.0 Hz, J = 14.0 Hz, H-3a), 2.85 (dd, 1H, J = 9.6 Hz, J = 14.0 
Hz, H-3b). 
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Example 1.21; (2R > S)-3-f3 , -(3-PyridiD-4-ylmethyl-ureido)-biphcnyI-4-yll-2-f4- 



(2R,S)-3-[3 , -(3-Pyridin-4-ylmethyl-vireido)-biphenyl«4-yl]-2-(4-chlor^ 
ylamino)-propanoic acid is prepared according to the procedure of example LI, with 
the exception that 4-chlorobenzenesulfonyl chloride is used as a sulfonylating reagent 
instead of 2,4,6-trimethylbenzenesulfonyl chloride and 4-aminomethylpyridine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R 1 = 7.3. 



chlor-benzenesulfonylamino)-propanoic acid 




CI 
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Example 1.22: (2R > S)-3-f3 , -(3-Pyridin*3-ylmethyl-ureido)-biphenyI-4-y]1-2-(4- 
chloro-benzenesulfonylamino)-propanoic acid 




CI 

(2R,S)-3-[3'-(3-Pyridin-3-ylmeto^ 

sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
3-aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R, = 7.2. 
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Examplel.23: (2R > S)-3-f3 > -(3-Bcnzyl-ureido)>biphenyl-4-yIl-2-(4-chIoro- 
benzenesulfonylamino)-propanoic acid 



(2R,S)-3-[3 , -(3-Benzyl-ureido)-biphenyI-4-yl]-2-(4-chloro-benzenesulfonyIamino)- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that 4-chlorobenzenesulfonyl chloride is used as a sulfonylating reagent 
instead of 2,4,6-trimethylbenzenesulfonyl chloride and benzylamine is used as an 
amine reagent instead of propylamine. 

Mass spectrometry (ESI): 565. 
Retention time (HPLC): R, = 10.4. 



CI 
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Example 1.24: (2S)-3-f3'-(3-Propyl-ureido)-bipheny1-4-yll-2-(2,5-dichloro- 



(2S)-3-[3'-(3-Propyl-ureido)-biphenyl-4-yI]-2-(2,5-dichloro-benzenesulfony]amino)- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid and 2,5-dichlorobenzenesulfpnyl 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride. 

Mass spectrometry (ESI): 551. 
Retention time (HPLC): R, = 10.2. 



'H-NMR (400 MHz, methanol) 8 = 7.77 (s, 1H), 7.67 (s, 1H), 7.37-7.11 (m, 9H), 
4.16 (dd, 1H, J = 4.4 Hz, J = 10.4 Hz, H-2), 3.19 (t, 2H, J = 7.0 Hz), 3.18 (dd, 1H, J = 
4.4 Hz, J = 13.4 Hz, H-3a), 2.84 (dd, 1H, J = 10.6 Hz, J = 14.0 Hz, H-3b), 1.58 (tq, 
2H, J = 7.2 Hz), 0.98 (t, 3H, J = 7.6 Hz). 
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Example 1.25: (2R 3 S)-3-[3^(3-I^ridin-2-ylniethyI-ureido)-biphen y l-4-yll-2- 
benzyloxycarbonylamino-propanoic acid 




(2R,S)-3-[3'-(3-Pyridin-2-ylmet^ 

amino-propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that benzyl chloroformate is used as a carbamoylating reagent instead of 
2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent and 2- 
aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 525. 
Retention time (HPLC): R, = 7.6. 
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Example 1.26: f2R,S>-3-(3^r3-flH-Benzoimida2ol-2-vn-ureido1-biDheDvl-4-vli- 
2-benzyloxycarbonylamino-propanoic acid 




(2R,S>3- { 3 '-[3 -(1 H-BenzoimM^ 

onylamino-propanoic acid is prepared according to the procedure of example 1.1, 
with the exception that benzyl chloroformate is used as a carbamoylating reagent 
instead of 2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent and 
2-aminobenzimidazole is used as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 550. 
Retention time (HPLC): R, = 9.3. 
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Example 1. 27: f2R,SV3-(3 , -t3-f2-Acctvlamino-ethvn-ureidol-biphcn\l-4^vn-2- 
benzyloxycarbonylamino-propapoic acid 




(2R,S)-3-{3 , -[3-(2-Acetylamino-ethyl)-ureido]-biphenyM-yl}-2-ber^ 
amino-propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that benryl chloroformate is used as a carbamoylating reagent instead of 
2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent and N-acetyl- 
ethylenediamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 519. 
Retention time (HPLC): R, = 8. 1 . 
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Example 1 .28: (ZSyS-fS^CS-Pyridin^-yl-ureidoVbipheny M-yl]-2-benzyloxy- 
carbonylamino-propanoic acid 




(2S)-3-[3 , -(3-Pyridin-4-yl-ureido)-biphenyl-4-yl]-2-benzyloxycarbonylam 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenyImethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, benzyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 4-aminopyridine is used as an amine reagent instead of 
propylamine. 

Mass spectrometry (ESI): 511. 
Retention time (HPLC): R t = 8.6. 

'H-NMR (400 MHz, methanol) 5 = 8.48 (d, 2H), 8.03 (d, 2H), 7.80 (s, 1H), 7.52 (d, 
2H), 7.48 - 7.20 (m, 12H), 5.07 (d, 1H, J = 12.6 Hz9, 5.01 (d, 1H, J = 12.6 Hz), 4.46 
(dd, 1H, J = 4.8 Hz, J = 9.4 Hz, H-2), 3.26 (dd, 1H, J = 4.8 Hz, J = 14.0 Hz, H-3a), 
2.98 (dd, 1H, J = 9.6 Hz, J = 14.0 Hz, H-3b). 
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Example 1.29: (2S>3-[3 , -(3-CycIopropyl-ureido>biphejiyl-4-yl1-2-l(S>campher- 
10-yl-sulfonylaminol-propanoic acid 



(ZS^-p'-^-Cyclopropyl-ureido^ 

amino]-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, (S)-(+)-campher- 1 0-sulfonyl 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride and cyclopropyl amine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 554. 
Retention time (HPLC): R, = 9.1. 



'H-NMR (400 MHz, methanol) 5 = 7,78-7.18 (m, 8H), 4.32 (dd, 1H, J = 4.6 Hz, J = 
9.2 Hz, H-2), 3.24 (dd, 1H, J = 4.8 Hz, J = 14.0 Hz, H-3a), 3.03 (m, 1H, J = 15.2 Hz), 
2.94 (dd, 1H, J = 9.6 Hz, J = 14.0 Hz, H-3b), 2.65 (d, 1H, J = 15.2 Hz), 2.59 (m, 1H), 
2.28 (m, 1H, J = 18.2 Hz), 2.20 (m, 1H, J = 14.0 Hz), 2.03 (m, J = 7.8 Hz, J = 15.4 
Hz), 1.97 (m, 1H), 1.84 (d, 1H, J = 19.0 Hz), 1.58 (ddd, 1H, J = 4.8 Hz, J = 9.6 Hz, J 
= 14.4 Hz), 1.37 (m, 1H), 0.91 (s, 3H), 0.74 (m, 2H), 0.66 (s, 3H), 0.52 (m, 2H). 



HO. 
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Example 130: (2S)-3-[3 > >(3-Propyl-ureido)-biphenyl-4-yll-2-[(S>campher-10-yl- 
sulfonylaminol-propapoic acid 



(2S)-3-[3'-(3-Propyl-ureido)^^ 

propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid and (S)-(+)-campher-10-sulfonyl 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride. 

Mass spectrometry (ESI): 556. 
Retention time (HPLC): R< = 9.6. 



'H-NMR (400 MHz, methanol) 5 = 7.63-7.18 (m, 8H), 4.31 (dd, 1H, J = 4.6 Hz, J = 
9.2 Hz, H-2), 3.24 (dd, 1H, J = 4.8 Hz, J = 14.0 Hz, H-3a), 3.16 (t, 2H, J = 7.0 Hz), 
3.02 (m, 1H, J = 15.2 Hz), 2.93 (dd, 1H, J = 9.6 Hz, J = 14.0 Hz, H-3b), 2.65 (d, 1H, 
J = 15.2 Hz), 2.28 (m, 1H, J = 18.2 Hz), 2.20 (m, 1H, J = 14.0 Hz), 2.03 (m, J = 7.8 
Hz, J - 15.4 Hz), 1.96 (m, 1H), 1.84 (d, 1H, J = 19.0 Hz), 1.58 (ddd, 1H, J - 4.8 Hz, 
J = 9.6 Hz, J = 14.4 Hz), 1.55 (tq, 2H, J = 7.8 Hz, J = 7.4 Hz), 1.37 (m, 1H), 0.95 (t, 
3H, J = 7.8 Hz), 0.91 (s, 3H), 0.67 (s, 3H). 




n-\ 
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Example 131: (iiSVS-P^Ca^Pyridin-S-ylmethyKurcidoVbiphenyl^-yll^-Cl- 
chloro-benzensulfonylamino)-propanoic acid 




(2S)-3-[3^(3-Pyridin-3-ylmethyl-ureido)-biphenyl-4-yl]-2-(2-chloro-benzen 
amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, 2-chlorobenzenesulfonyl chloride 
is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride 
and 3-aminomethyIpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R< = 7.6. 

! H-NMR (400 MHz, methanol) 5 = 8.72 (s, 1H), 8.63 (d, 1H), 8.31 (d, 1H), 7.80 (m, 
2H), 7.70 (s, 1H), 7.39-7.26 (M, 7H), 7.19 (d, 1H), 7.16 (d, 2H), 4.56 (s, 2H), 4.10 
(dd, 1H, J = 5.0 Hz, J = 10.0 Hz, H-2), 3.15 (dd, 1H, J = 5.0 Hz, J = 13.5 Hz, H-3a), 
2.87 (dd, 1H, J = 10.0 Hz, J = 13.6 Hz, H-3b). 
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Example 1.32: (2R,SV3-(3 > -ureido-biphenyl-4-yl)-2-(2,4,6-trimethyKbeDzeDe- 
sulfonyIamino)-propanoic acid 




(2R,S)-3-(3'-iireido-biphenyl-4-yl)-2-(2-chloro-benzensulfonylamino)-pro^ 

acid is prepared according to the procedure of example 1.1, with the exception 2,4- 

dimethoxy-benzylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 482. 
Retention time (HPLC): R, = 8.8. 

'H-NMR (400 Mhz, MeOH) 5 = 7,63 (s, 1H), 7,30 (m, 4H), 7,21 (m, 1H), 7,09 (d, 
2H), 6,79 (s, 2H), 3,87 (dd, 1H, J = 4,2 Hz, J = 8,8 Hz, H-2), 3,09 (dd, 1H, J = 4,4 
Hz, J = 13,8 Hz, H-3a), 2,83 (dd, 1H, J = 13,8 Hz, J = 8,8 Hz, H-3b), 2,47 (s, 6H), 
2,06 (s, 3H). 



WO 00/35864 



- 120- 



PCT/EP99/09843 



Example 1.33: (3R,S)-3-[3^(3-Pyridin-3-ylmethyl-ureido>biphenyl-3-yl1-3-(4- 
toluenesulfonylamino)-propanoic acid 




(3R,S)0-[3X3-Pyridin-3-ylmethyl-ureido 

amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (3R ? S)-3-(4-bromophenyl)-3-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, 4-toluenesulfonyl chloride is used 
as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 
3-aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 545. 
Retention time (HPLC): R, = 6.9. 

'H-NMR (400 Mhz, MeOH) 5 = 8,83 (s, 1H), 8,73 (s, 1H), 8,58 (d, 1H), 8,02 ( dd, 
1H), 7,60 (s, 1H), 7,43 (d, 2H), 7,34 (d, 1H), 7,31 (d, 1H), 7,27 (d, 1H), 7,20 (m, 2H) 5 
7,12 (d, 2H), 7,04 (d, 2H), 4,80 (dd, 1H, J = 7,6 Hz, H-3), 4,60 (s, 2H), 2,79 (dd, 1H, 
J = 7,6 Hz, J = 15,8 Hz, H-2a), 2,70 (dd, 1H, J = 7,6 Hz, J = 15,6 Hz, H-2b), 2,18 (s, 
3H). 



WO 00/35864 



- 121 - 



PCT/EP99/09843 



Example 1.34: (2R t S)-3-[3 , -(3-iso-Propyl-ureido)-biphenyl-3-yU-2-(2 ) 4 < 6-tri- 
methyl-benzenesuIfonylamino)-propanoic acid 




(2R,S)-3-[3'-(3-iso-Propyl-ureido)-biphenyl-3-yl]-2-(2,4,6-trimethyl-benzenesul- 
fonylamino)-propanoic acid is prepared according to the procedure of example 1.1, 
with the exception that iso-propylamine is used as an amine reagent instead of 
propylamine. 

Mass spectrometry (ESI): 524. 
Retention time (HPLC): R, = 10,5. 

'H-NMR (400 MHz, methanol) 5 = 7,68 (s, 1H), 7,30 (d, 3H), 7,23 (d, 1H), 7,18 (d, 
1H), 7,05 (d, 2H), 6,78 (d, 2H), 3,92 (m, 2H), 3,10 (dd, 1H, J = 4,8 Hz, J = 14,0 Hz, 
H-3a), 2,79 (dd, 1H, J = 10,4 Hz, J = 14,0 Hz, H-3b), 2,44 (s, 6H), 2,04 (s, 3H), 1,20 
(d, 6H). 
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Example 1.35: (2R,S)-3-[3 , -(3-Ethylureido)-biphenyI-4-yll-2-(2 > 4,6-«rimethyl- 
benzenesulfonyla mino)-p ropanoi c acid 




(2R,S)-3-[3'-(3-Ethylureido)-biphenyl-4-yl]-2-(2,4,6-trimethyl-benzenesulfonyl- 
amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that ethylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 510. 
Retention time (HPLC): R, = 9,8. 

'H-NMR (400 MHz, methanol) 5 = 7,69 (s, 1H), 7,30 (m, 3H), 7,26 (d, 1H), 7,1 8 (d, 
1H), 7,05 (d, 2H), 6,78 (s, 2H), 3,92 (dd, 1H, J = 4,6 Hz, J = 10,2 Hz, H-2), 3,25 (q, 
2H, J = 7,2 Hz), 3,09 (dd, 1H, J = 4,6 Hz, J = 14,0 Hz, H-3a), 2,79 (dd, 1H, J = 10,2 
Hz, J = 14,0 Hz, H-3b), 2,42 (s, 6H), 2,04 (s, 3H), 1,17 (t, 3H, J = 7,2 Hz). 
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Example 1.36: (2R,S)-3-[3 > -(3-Cyciopropylureido)-4 , -methyl-biphenyl-4-yll-2- 
(2 5 4,6-trimethyI-benzenesuIfonyIamino)-propanoic acid 




(2R,S>343'-(3-Cyclopropylurd^^ 

benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-methyl-3-nitrobenzeneboronic acid is used as 
a boronic acid reagent instead of 3-nitrobenzeneboronic acid and ethylamine is used 
as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 536. 
Retention time (HPLC): R, = 10,3. 

'H-NMR (400 MHz, methanol) 5 = 7,79 - 7,20 (m, 5H), 7,03 (d, 2H), 6,78 (s, 2H), 
3,92 (dd, 1H, H-2), 3,08 (dd, 1H, H-3a), 2,78 (dd, 1H, H-3b), 2,62 (m, 1H), 2,43 (s, 
6H), 2,29 (s, 3H), 2,08 (s, 3H), 0,78 (m, 2H), 0,56 (m, 2H). 
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Example 1.37: (2R ) S)-3-|3 , -(3-CycIopenty]ureido)-4 , -methyl-biphenyl-4-vn-2- 
(2,4,6-rrimethyl-benzenesulfonylamino)-propanoic acid 




(2R,S)-3-[3'-(3-Cycloperitylureido)-4'-methyl-biphenyl-4-yl]-2-(2,4,6-trimethyl- 
benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-methyl-3-nitrobenzeneboronic acid is used as 
a boronic acid reagent instead of 3-nitrobenzeneboronic acid and cyclopentylamine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 564. 
Retention time (HPLC): R, = 1 1,3 

'H-NMR (400 MHz, methanol) 8 = 7,93 (s, 1H), 7,32 (d, 2H), 7,23 (d, 1H), 7,18 (d, 
1H), 7,03 (d, 2H), 6,78 (s, 2H), 4,09 (m, 1H), 3,91 (dd, 1H, J = 4,8 Hz, J = 10,4 Hz, 
H-2), 3,08 (dd, 1H, J = 4,8 Hz, J = 14,0 Hz, H-3a), 2,78 (dd, 1H, J = 10,4 Hz, J = 
14,0 Hz, H-3b), 2,42 (s, 6H), 2,28 (s, 3H), 2,07 (s, 3H), 1,99 (m, 2H), 1,75 (m, 2H), 
1,64 (m,2H), 1,49 (m,2H). 
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Example 1.38: (2R,S)-3-[3 , -(3-Propylureido)-4'-methyl-biphenyl-4-yl1-2-(2,4,6- 
trimcthyl-bcnzenesulfonylamino)-propanoic acid 




(2R,S)-3-[3'-(3-Propylureido)-4'-methyl-biphenyl-4-yl]-2-(2,4 > 6-trimethyl- 
benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-methyl-3-nitrobenzeneboronic acid is used as 
a boronic acid reagent instead of 3-nitrobenzeneboronic acid. 

Mass spectrometry (ESI): 538. 
Retention time (HPLC): R, = 10,6 

'H-NMR (400 MHz, methanol) 8 = 7,87 (s, 1H), 7,32 (d, 2H), 7,23 (d, 1H), 7,21 (d, 
1H), 7,03 (d, 2H), 6,78 (s, 2H), 3,91 (dd, 1H, J = 4,6 Hz, J = 10,0 Hz, H-2), 3,19 (t, 
2H, J = 7,2 Hz), 3,08 (dd, 1H, J = 4,6 Hz, J = 14,0 Hz, H-3a), 2,78 (dd, 1H, J = 10,2 
Hz, J = 14,0 Hz, H-3b), 2,42 (s, 6H), 2,29 (s, 3H), 2,07 (s, 3H), 1,58 (dq, 2H, J = 7,2 
Hz), 0,99 (t, 3H, J = 7,6 Hz, J = 7,6 Hz). 



\VO 00/35864 



-126- 



PCT/EP99/09843 




Example 1.39: (2R,S)-3-[3 , -(3»iso-Propyl-ureido)-biphenyl-3-yI]-2-(4-ethyl- 



(2R,S)-3-[3X3-iso-Propyl-ureido)-bipheny 

amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that 4-methylbenzenesulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and isopropylamine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 510. 
Retention time (HPLC): R, = 10,1 

'H-NMR (400 MHz, methanol) 8 = 7,97 - 7,12 (m, 12H), 4,03 (dd, 1H, J = 5,2 Hz, J 
= 9,2 Hz, H-2), 3,91 (m, 1H, J = 6,8 Hz), 3,09 (dd, 1H, J = 5,0 Hz, J = 13,8 Hz, H- 
3a), 2,85 (dd, 1H, J = 9,2 Hz, J = 13,8 Hz, H-3b), 2,54 (q, 2H, J = 7,8 Hz), 1,19 (d, 
6H, J = 6,6 Hz), 1,12 (t, 3H, J = 7,8 Hz). 
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Example 1.40: (2R,S)-3-[3 , -(3-Pyridin-4-yl-ureidoH , -methyl-biphenyl-4-yl1-2- 
(2-chloro-benzenesuIfonylamino)-propanoic acid 




(2R,S)0-[3'<3-Pyridin-4-yl-ureido)-4'^^ 

sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-chIorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride, 4-methyl-3- 
nitrobenzeneboronic acid is used as a boronic acid reagent instead of 3- 
nitrobenzeneboronic acid and 4-aminopyridine is used as an amine reagent instead of 
propylamine. 

Mass spectrometry (ESI): 566. 
Retention time (HPLC): R, = 7,9 

'H-NMR (400 MHz, methanol) 5 = 8,48 (d, 2H), 7,96 (m, 3H), 7,82 (d, 1H), 7,33 - 
7,27 (m, 7H), 7,17 (d, 2H), 4,09 (dd, 1H, J = 4,6 Hz, J - 9,8 Hz, H-2), 3,15 (dd, 1H, J 
= 4,6 Hz, J = 14,0 Hz, H-3a), 2,87 (dd, 1H, J = 9,8 Hz, J = 14,0 Hz, H-3b), 2,38 (s, 
3H). 
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Example 1.41; (2R,S>3-[3 , -(3-Pyridin-3-yl-ureido)-4 > -methyl-biphenyl-4-yll-2- 
(2,4,6-trimethyl-benzenesulfonylamino)-propanoic acid 




(2R,S)-3-[3'-(3-Pyridin-3-yl-ureido)-4 , -methyl-biphenyl-4-yl]-2-(2 > 4,6-trimethyl- 
benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 4-methyl-3-nitrobenzeneboronic acid is used as a 
boronic acid reagent instead of 3-nitrobenzeneboronic acid and 3-aminopyridine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 573. 
Retention time (HPLC): R, = 8,6 

'H-NMR (400 MHz, methanol) 8 = 9,22 (s, 1H), 8,41 (s, 1H), 8,30 (d, 1H), 7,97 (s, 
1H), 7,84 (m, 1H), 7,32 (m, 4H), 7,06 (d; 2H), 6,80 (s, 2H), 3,92 (dd, 1H, J = 4,6 Hz, 
J = 10,2 Hz, H-2), 3,10 (dd, 1H, J = 4,6 Hz, J = 14,0 Hz, H-3a), 2,79 (dd, 1H, J = 
10,2 Hz, J = 14,0 Hz, H-3b), 2,42 (s, 6H), 2,37 (s, 3H), 2,07 (s, 3H). 
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Example 1.42: (2R3)-3-[3^-(3-Pyridin-3-ylmethyl-ureido)-4 , -methyl-biphenyM- 
yI]-2-(2-chloro-benzenesulfonylamino)-propanoic acid 




(2R,S)-3-[3 , <3-Pyridin-3-ylmethyl-iireido)-4'-methyl-biphenyl-^ 
benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2-chlorobenzenesulfonyl chloride is used as a 
sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride, 4-methyl-3- 
nitrobenzeneboronic acid is used as a boronic acid reagent instead of 3- 
nitrobenzeneboronic acid and 3-aminomethylpyridine is used as an amine reagent 
instead of propylamine. 

Mass spectrometry (ESI): 580. 
Retention time (HPLC): R, = 7,4 

'H-NMR (400 MHz, methanol) 5 - 8,73 (s, 1H), 8,62 (s, 1H), 8,37 (d, 1H), 7,87 (m, 
1H), 7,82 (m, 2H), 7,38 - 7,22 (m, 7H), 7,13 (d, 2H), 4,58 (s, 2H), 4,09 (dd, 1H, J = 
4,6 Hz, J = 9,8 Hz, H-2), 3,14 (dd, 1H, J = 4,6 Hz, J = 14,0 Hz, H-3a), 2,86 (dd, 1H, J 
= 9,8 Hz, J - 14,0 Hz, H-3b), 2,29 (s, 3H). 
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Example 1.43: (2R t S>3-[3 , -(3-Ethyl-ureido)-biphenyl-3-yl1-2-(2,5-dimethyl- 
benzenesulfonylamino)-propanoic acid 



(2R ) S)-3-[3'-(3-Ethyl-ureido>biphenyl-3-yl]-2-(2,5-dimethyl-benzenesulfonyl- 
amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that 2,5-dimethylbenzenesulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and ethylamine is used as 
an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 496. 
Retention time (HPLC): R. = 9,4 

'H-NMR (400 MHz, methanol) 6 = 7,70 - 6,95 (m, 1 1H), 3,95 (dd, 1H, J = 4,8 Hz, J 
= 10,0 Hz, H-2), 3,25 (q, 2H, J = 7,4 Hz), 3,09 (dd, 1H, J = 4,8 Hz, J = 14,0 Hz, H- 
3a), 2,82 (dd, 1H, J = 10,0 Hz, J = 13,8 Hz, H-3b), 2,30 (s, 3H), 2,29 (s, 3H), 1,17 (t, 
3H, J = 7,4 Hz). 



HO. 
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Example 1.44: (2R,S)-3-[3^(3-Benzyl-ureido)-biphenyl-3-yl1-2>(2,6-dichloro- 
bcnzcncsulfonylainino)-propanoic acid 



(2R s S)-3-[3'-(3-Ben2yl-ureido)-biphenyl-3-yI]-2-(2,6-dichloro-benzenesulfo^ 
amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that 2,6-dichlorobenzenesuIfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and benzylamine is used 
as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 599. 
Retention time (HPLC): R, = 10,5 

l H-NMR (400 MHz, methanol) 8 = 7,69-- 7,07 (m, 16H), 4,42 (s, 2H), 4,28 (dd, 1H, 
J = 4,2 Hz, J = 10,8 Hz, H-2), 3,20 (dd, 1H, J - 4,2 Hz, J = 14,0 Hz, H-3a), 2,83 (dd, 
1H, J= 10,8 Hz, J = 14,9 Hz, H-3b). 




HIM \\ 



s=o 




WO 00/35864 PCT/EP9 9/09 843 

- 132- 

Example 1.45: (2R,S>3-|3 , -(3>Ethyl-ureido)-bipheDyl-3-yl1-2-methy]sulfonyl- 
amino-propanoic acid 




(2R,S)-3-[3'-(3-Ethyl-ureido)-W^ acid 

is prepared according to the procedure of example 1.1, with the exception that 

methylsulfonyl chloride is used as a sulfonylating reagent instead of 2,4,6- 

trimethylbenzenesulfonyl chloride and ethylamine is used as an amine reagent 
instead of propylamine. 

Mass spectrometry (ESI): 406. 
Retention time (HPLC): R t = 6,8 

'H-NMR (400 MHz, methanol) 8 = 7,67 (s, 1H), 7,56 (d, 2H), 7,35 (d, 2H), 7,28 (m, 
2H), 7,20 (d, 1H), 4,27 (dd, 1H, J - 5,0 Hz, J = 8,8 Hz, H-2), 3,23 (q, 2H, J = 7,4 
Hz), 3,21 (dd, 1H, J = 5,0 Hz, J = 14,0 Hz, H-3a), 2,96 (dd, 1H, J = 9,0 Hz, J = 14,0 
z, H-3b), 1,16 (t, 3H, J = 7,0 Hz). 
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Example 1.46: aR.SVS-O^rS-a-Methvl-butvlVureidol-biphenvl^-vll-ia^- 
dichlor0"benzenesulfonylamino)«propanoic acid 




(2R 3 S)-3-{3'-[3-(2-Methyl-buty])-ureido]-biphenyM-yl}-2-(2,6-dichlo^ 
sulfonylamino)-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that 2,6-dichlorobenzenesulfonyl chloride is used as 
a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 2- 
methylbutylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 
Retention time (HPLC): R^ 10,9 

! H-NMR (400 MHz, methanol) 6 = 7,64 (s, 1H), 7,35 - 7,09 (m, 10H), 4,29 (dd, 1H, 
J = 4,2 Hz, J = 10,8 Hz, H-2), 3,20 (dd, 1H, J = 4,4 Hz, J - 14,0 Hz, H-3a), 3,18 (dd, 
1H, J - 6,2 Hz, J = 15,4 Hz), 3,05 (dd, 1H, J = 7,0 Hz, J = 15,4 Hz), 2,84 (dd, 1H, J = 
10,8 Hz, J = 14,0 Hz, H-3b), 1,58 (m, 1H), 1,48 (m, 1H), 1,21 (m, 1H), 0,96 (t, 3H, J 
= 7,4 Hz), 0,96 (d, 3H, J = 6,8 Hz). 
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Example 1,47: (2S)-3-[3^(3-Pyridin-4-yNureido)-biphciiyl-4-yl]-2-[(S)>campher- 
10-yl-sulfonylaminol-propanoic acid 




(2S)O-[3 , -(3-Pyridin-4-yl-ureido)-biphenyl-4-yl]-2^(S)-campher-10-yl-sulfo^ 
amino]-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-flnorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylaniino)-propanoic acid, (S)-(+)-campher- 1 0-sulfony 1 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride and 4-aminopyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 577. . 
Retention time (HPLC): R, = 7,9 

'H-NMR (400 MHz, methanol) S = 7,49 (d, 2H), 8,03 (d, 2H), 7,81 (s, 1H), 7,59 (d, 
2H), 7,48 - 7,32 (m, 5H), 4,33 (dd, 1H, J = 4,8 Hz, J = 9,4 Hz, H-2), 3,26 (dd, 1H, J = 
4,8 Hz, H-3a), 3,06 (d, 1H, J = 15,2 Hz), 2,95 (dd, 1H, J = 9,4 Hz, J = 14,0 Hz, H- 
3b), 2,68 (d, 1H, J - 15,2 Hz), 2,29 (m, 1H), 2,22 (m, 1H), 1,98 (m, 2H), 1,85 (d, 1H, 
J = 18,8 Hz), 1,60 (m, 1H), 1,36 (m, 1H), 0,93 (s, 3H), 0,68 (s, 3H). 
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Example 1.48: (2!S)-3-[3^(3-isQ-Butyl-ureido)-biphenyl-4-yl]-2-KS)'Campher-10- 
yl-sulfonylaminol-propanoic acid 



(2S)-3-[3 '-(S-iso-Butyl-ureidoVbiphenyl^-ylJ^-KSHampher- 1 O-yl-sulfonylamino]- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4~bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, (S)-(+)-campher-10-sulfonyl 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride and iso-butylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 570. 
Retention time (HPLC): R 1 = 10,0 



'H-NMR (400 MHz, methanol) 6 = 7,64 (s, lH,lff), 7,56 (d, .2H, 2ff), 7,38 (d, 2H, 
2ff), 7,29 (m, 2H, 2ff), 7,20 (m, 1H, Iff), 4,33 (dd, 1H), 4,30 (dd, Iff), 3,24 (d, 
1H), 3,23 (d, Iff), 3,15 (d, 1H), 3,05 (d, Iff), 3,03 (d, 2H, 2ff), 2,95 (dd, 1H), 2,93 
(dd, Iff), 2,66 (d, 1H), 2,46 (d, Iff), 2,25 (m, 2H, 2ff ), 1,97 (m, 2H, 2ff), 1,84 (d, 
1H), 1,83 (d, Iff), 1,78 (m, 1H, Iff), 1,59 (m, 1H), 1,50 (m, Iff), 1,35 (m, 2H, 
2ff ), 0,95 (d, 6H, 6ff), 0,94 (s, 3H), 0,92 (s, 3ff), 0,67 (s, 3H), 0,64 (s, 3ff). 
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Example 1 .49: aR.SVS-ra'-O-Ethyl-ureidoVbiphenyM-yll^-fCS^campher-lO- 
yl-sulfonylamino]-propanoic acid 




(2R,S)-3-[3'-(3-Ethyl-ureido)-biphenyl-4-yl]-2-[(S)-campher-10-yl-sulfonylamino]- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (S)-(+)-campher-10-sulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and ethylamine is used as 
an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 542. 
Retention time (HPLC): R, = 8,9 

'H-NMR (400 MHz, methanol) .5 = 7,64 (s, 1H, 1H'), 7,56 (d, 2H, 2H'), 7,38 (d, 2H, 
2H'), 7,29 (d, 2H, 2H'), 7,20 (m, 1H, 1H'), 4,32 (dd, 1H), 4,31 (dd, 1H'), 3,23 (m, 
3H, 3H'), 3,15 (d, 1H), 3,04 (d, 1H'), 2,95 (dd, 1H), 2,92 (d, 1H'), 2,66 (d, 1H), 2,47 
(d, 1H'), 2,25 (m, 2H, 2H'), 1,97 (m, 2H, 2H'), 1,84 (d, 1H), 1,83 (d, 1H'), 1,60 (m, 
1H), 1,50 (m, 1H'), 1,34 (m, 1H, 1H'), 1,15 (t, 3H, 3H'), 0,94 (s, 3H), 0,92 (s, 3H'), 
0,67 (s, 3H), 0,64 (s, 3H'). 
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Example 1.50: (2R,S)-3-f3^(3-Pyridin-4-yI-ureido)-bipbenyI-4-yl1-2-ethyloxy- 



(2R 3 S)-3-[3'-(3-Pyridin-4-yl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylamino- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that ethyl chloroformate is used as a carbamoyl ating reagent instead of 
2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent and 4- 
aminopyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 449. R, = 6,4 



'H-NMR (400 MHz, methanol) 5 = 8,47 (d, 2H), 7,92 (d, 2H), 7,77 (s, 1H), 7,55 (d, 
2H), 7,45 (m, 1H), 7,40 (dd, 1H), 7,35 (m, 1H), 7,33 (d, 2H), 4,43 (dd, 1H, J = 4,8 
Hz, J = 9,0 Hz, H-2), 4,03 (q, 2H, J = 7,0 Hz), 3,24 (dd, 1H, J = 4,8 Hz, J = 14,0 Hz, 
H-3a), 2,98 (dd, 1H, J = 9,0 Hz, J = 14,0-Hz, H-3b), 1,19 (t, 3H, J = 7,0 Hz). 



carbonylamino-propanoic acid 



HO. 




N 
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Example 1.51: (2S)-3-[3*-(3-Propyl-ureido>bipheDy1-4-yl]-2-ureido-propanoic 
acid 



(2S)-3-[3 5 -(3-Propyl-ureido)-biphenyl-4-yl]-2-ureido-propanoic acid is prepared 
according to the procedure of example 1.1, with the exception that 4-nitrophenyl 
chloroformate and 2,4-dimethoxybenzylamine were used as urea forming reagent 
instead of 2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent. 



Mass spectrometry (ESI): 385. 
Retention time (HPLC): R, = 6,4 

'H-NMR (400 MHz, methanol) 5 = 7,63 (s, 1H), 7,53 (d, 2H), 7,30 (m, 4H), 7,21 (m, 
1H), 4,54 (m, 1H, H-2), 3,19 (t, 2H, J = 7,2 Hz), 3,16 (m, 1H, H-3a), 3,06 (dd, 1H, J 
- 7,0 Hz, J = 13,8 Hz, H-3b), 1,58 (m, 2H), 0,98 (t, 3H, 7,0 Hz). 




NH 



HO. 
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Example 1.52: (2R 1 S)-3-f3 , -(3-CycIohexyl-ureido)-bipheDyl-4yll-2-(3-cycIo- 
hexyl-ureido)-propanoic acid 



HO. 




(2R,S)-3-[3M3-Cyclohexyl-ureido)-bipheny 

propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that 4-nitrophenyl chloroformate and cylohexylamine were used as urea 
forming reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and cyclohexylamine is used as an amine reagent instead of 
propylamine. 

Mass spectrometry (ESI): 507. 
Retention time (HPLC): R, = 10,6 

! H-NMR (400 MHz, methanol) 5 = 7,65 (s, 1H), 7,52 (d, 2H), 7,27 (m, 4H), 7,19 (m, 
1H), 4,58 (dd, 1H, J = 5,0 Hz, J = 7,4 Hz, H-2), 3,58 (m, 1H), 3,42 (m, 1H), 3,17 (dd, 
1H, J = 5,0 Hz, J = 14,0 Hz, H-3a), 3,02 (dd, 1H, J = 7,4 Hz, J = 14,0 Hz, H-3b), 2,02 
- 1,05 (m, 20H). 
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Exampie 1.53: (2S>3-f3 , -(3-Pyridin-4-yImethyI*ureido>biphenyl-4-yll-2-r(SV 
campher-10-yl-sulfonylamino]-propagoic acid 



(2S)-3-[3'-(3-Pyridin-4-yIme%^^ 

sulfonylamino] -propanoic acid acid is prepared according to the procedure of 
example 1.1, with the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenyl- 
methoxycarbonylamino)-propanoic acid is used as an acid reagent instead of (2R,S)- 



(S)-(+)-campher-10-sulfonyl chloride is used as a sulfonylating reagent instead of 
2,4,6-trimethylbenzenesulfonyl chloride and 4-aminomethylpyridine is used as an 
amine reagent instead of propylamine. 

Mass spectrometry (ESI): 605, 
Retention time (HPLC): R 1 = 7,0 



'H-NMR (400 MHz, methanol) 8 - 8,74 (d, 2H), 8,02 (d, 2H), 7,69 (s, 1H), 7,57 (d, 
2H), 7,39 (d, 2H), 7,31 (m, 2H), 7,25 (m, 1H), 4,68 (s, 2H), 4,32 (dd, 1H, H-2), 3,22 
(dd, 1H, H-3a), 3,06 (d, 1H), 2,93 (dd, 1H, H-3b), 2,69 (d, 1H), 2,28 (m, 1H), 2,20 
(m, 1H), 2,01 (m, 1H), 1,95 (m, 1H), 1,83 (d, 1H), 1,59 (ddd, 1H), 1,39 (m, 1H), 0,92 
(s, 3H), 0,68 (s, 3H). 




3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylainino)-propanoic 



acid, 
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Example 1.54: (2S)-3-f3^(3-Pyridin-2-yl-ureidoVbiphenyl>4-yIl-2-KS)-camphcr- 
10-yl-sulfonylaminol -propanoic acid 




(2S)-3-[3 , -(3-Pyridin-2-yl-ureido)-biphenyl-4-yl]-2-[(S)-campher-10-yl- 
sulfonylamino]-propanoic acid is prepared according to the procedure of 
example 1.1, with the exception that (2S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid is used as an acid reagent instead of 
(2R 5 S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylainino)-propanoic acid, 
(S)-(+)-campher-10-sulfonyI chloride is used as a sulfonylating reagent instead of 
2,4,6-trimethylbenzenesulfonyl chloride and 2-aminopyridine is used as an amine 
reagent instead of propylamine. 

Mass spectrometry (ESI): 591. 
Retention time (HPLC): R, = 8,2 

*H-NMR (400 MHz, methanol) 5 = 8,29 (d, 1H), 8,03 (dd, 1H), 7,82 (s, 1H), 7,61 (d, 
2H), 7,49 (m, 1H), 7,42 - 7,29 (m, 5H), 7,22 (dd, 1H), 4,32 (dd, 1H, H-2), 3,26 (dd 5 
1H, H-3a), 3,06 (d, 1H), 2,93 (dd, 1H, H-3b), 2,68 (d, 1H), 2,28 (m, 1H), 2,22 (m, 
1H), 2,01 (m, 1H), 1,94 (m, 1H), 1,83 (d, 1H), 1,59 (ddd, 1H), 1,36 (m, 1H), 0,93 (s, 
3H), 0,68 (s, 3H). 
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Example 1.55: (ISVS-fa^CS-Methyl-ureidoVbiphcnyM-yll^-KSVcampher-lQ- 
yl-sulfonylammo]-propanoic acid 




(2S>3-[3'^3-Methyl-ureido)-biphen^ 

propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyI)-2-(9- 
fluoreny Imethoxy carbony lamino)-propanoic acid, (S)-(+)-campher- 1 0-sulfony 1 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride and methylamine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 528. 
Retention time (HPLC): R, = 8,3 

'H-NMR (400 MHz, methanol) 6 = 7,63 (s, 1H), 7,57 (d, 2H), 7,38 (d, 2H), 7,29 (m, 
2H), 7,20 (m, 1H), 4,32 (dd, 1H, H-2), 3,23 (dd, 1H, H-3a), 3,06 (d, 1H), 2,93 (dd, 
1H, H-3b), 2,77 (s, 3H), 2,67 (d, 1H), 2,29 (m, 1H), 2,21 (m, 1H), 2,02 (m, 1H), 1,95 
(m, 1H), 1,85 (d, 1H), 1,60 (ddd, 1H) 5 1,35 (m, 1H), 0,92 (s, 3H), 0,67 (s, 3H). 
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Example 1.56: (ZR.S^-S-IS'^-Fhenyl-ureidoVbiphenyl^-yll^-KSl-campher-lO- 
yl-sulfonylaminol-propanoic acid 



(2R,S)-3-[3'-(3-Phenyl-ureido)-biphenyI-4-yl]-2-[(S)-campher-10-yl-sulfonylamino]- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (S)-(+)-campher-10-suIfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesuIfonyl chloride and anilin is used as an 
amine reagent instead of propylamine. 



Mass spectrometry (ESI): 590. 
Retention time (HPLC): R, = 10,5 

'H-NMR (400 MHz, methanol). 8 = 7,72 (s, 1H, 1H'), 7,59 (d, 2H, 2H'), 7,47 - 7,22 
(m, 9H, 9H') S 7,01 (m, 1H, 1H'), 4,33 (dd, 1H, H-2), 4,32 (dd, 1H\ H'-2), 3,23 (dd, 
1H, H-3a), 3,22 (dd, 1H', H'-3a), 3,16 (d, 1H), 3,05 (d, 1H'), 2,97 (dd, 1H, H-3b), 
1,94 (dd, 1H\ H'-3b), 2,67 (d, 1H), 2,48 (d, 1H'), 2,29 (m, 1H, 1H'), 2,21 (m, 1H, 
1H'), 2,00 (m, 1H, 1H'), 1,94 (m, 1H, 1H'), 1,85 (d, 1H), 1,84 (d, 1H'), 1,60 (ddd, 
1H), 1,50 (ddd, 1H'), 1,37 (m, 1H, 1H'), 0,93 (s, 3H), 0,91 (s, 3H'), 0,68 (s, 3H), 
0,66 (s, 3H'). 
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Example 1.57: (ZSl-S-P^Q-Methyl-ureidoVbiphenyM-yll^-methylsulfonYl- 
amino-propanoic acid 




(2S)-3-[3'-(3-Methyl-ureido)-ta^ acid 
is prepared according to the procedure of example 1.1, with the exception that (2S> 
3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is used as 
an acid reagent instead of (2R 3 S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid, methylsulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethyIbenzenesulfonyl chloride and methylamine is used 
as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 392. 
Retention time (HPLC): R, = 5 3 8 

'H-NMR (400 MHz, methanol) 5 = 7,68 (s, 1H), 7,57 (d, 2H) 3 7,36 (d, 2H), 7,28 (m, 
2H), 7,20 (m, 1H), 4,28 (dd, 1H, H-2), 3,21 (dd, 1H, H-3a), 2,97 (dd, 1H, H-3b), 2,78 
(s, 3H), 2,68 (s, 3H). 
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Example 1.58: (2S)-3-f3 , -(3-Propyl-ureido)-biphcnyl-4-yll-2-methylsulfonyl- 
amino-propanoic acid 




(2S)-3-[3*-(3-Propyl-ureido)-biphenyl-4-y^ acid 
is prepared according to the procedure of example 1.1, with the exception that (2S)- 
3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is used as 
an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid, methylsulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride . 

Mass spectrometry (ESI): 420. 
Retention time (HPLC): R, = 7,1 

*H-NMR (400 MHz, methanol) 8 = 7,68 (s, 1H), 7,57 (d, 2H), 7,36 (d, 2H), 7,28 (m, 
2H), 7,20 (m, 1H), 4,28 (dd, 1H, H-2), 3,21 (dd, 1H, H-3a), 3,17 (t, 2H), 2,97 (dd, 
1H, H-3b), 2,68 (s, 3H), 1,56 (m, 2H), 0,97 (t, 3H). 
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Example 1.59; (2S)-3-[3 , -(3-Pyridin-3-ylmethyI-ureido)-bipheny1-4-y]]-2-ethyl- 
oxycarbonylamino-propanoic acid 




(2S)-3-[3'-(3-Pyridin-3-ylmethyl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylam 
propanoic acid is prepared according to the procedure of example LI, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9«fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 3-aminomethylpyridine is used as an amine reagent instead 
of propylamine. 

Mass spectrometry (ESI): 449. 
Retention time (HPLC): R, = 6,0 

'H-NMR (400 MHz, methanol) 5 - 8,78 (s, 1H), 8,67 (s, 1H), 8,48 (d, 1H), 7,96 (m, 
1H), 7,68 (s, 1H), 7,52 (d, 2H), 7,30 (m, 4H), 7,23 (m, 1H), 4,57 (s, 2H), 4,41 (dd, 
1H, H-2), 4,02 (q, 2H), 3,31 (dd, 1H, H-3a), 2,96 (dd, 1H, H-3b), 1,18 (t, 3H). 
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Example 1.60: (2S)-3-[3^(3-Pyridin-4-yImethyl-ureido)-biphenyl-4-yl]-2-ethyl- 



(2S)-3-[3'-(3-Pyridin-4-ylmethyl-ureido)-biphenyl-4-yl]-2-ethyloxyc^ 
propanoic acid is prepared according to the procedure of example LI, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 4-aminomethylpyridine is used as an amine reagent instead 
of propylamine, 



Mass spectrometry (ESI): 449. 
Retention time (HPLC): R 1 = 5,3 

'H-NMR (400 MHz, methanol) 8 = 8,72 (d, 2H), 7,95 (d, 2H), 7,67 (s, 1H), 7,50 (d, 
2H), 7,34 - 7,21 (m, 5H), 4,64 (s, 2H), 4,42 (dd, 1H, H-2), 4,02 (q, 2H), 3,21 (dd, 1H, 
H-3a), 2,96 (dd, 1H, H-3b), 1,20 (t, 3H). 



oxycarbonylamino-propanoic acid 



HO, 
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Example 1.61: (ISVS-P^CS-Propyl-ureidoVbiphenyl^-yll^-ethyloxycarbonyl- 



(2S)-3-[3 , -(3-Propyl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylamino-propanoi^ 
acid is prepared according to the procedure of example 1.1, with the exception that 
(2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is 
used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid and ethyl chloroformate is used as a carbamoylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent. 



Mass spectrometry (ESI): 414. 
Retention time (HPLC): R, = 8,5 

'H-NMR (400 MHz, methanol) 5 = 7,65 (s, 1H), 7,54 (d, 2H), 7,31 (m, 4H), 7,20 (m, 
1H), 4,42 (dd, 1H, H-2), 4,03 (q, 2H), 3,21 (dd, 1H, H-3a), 3,17 (t, 2H), 2,97 (dd, 1H, 
H-3b), 2,57 (m, 2H), 1,18 (t, 3H), 0,96 (t, 3H). 



amino-propanoic acid 
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Example 1,62: (ZSyS-fS^CS-Methyl-ureidoVbiphenyM-yll^-ethyloxycarbonyl- 



(2S)-3-[3'-(3-Methyl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylamino^ 
acid is prepared according to the procedure of example 1.1, with the exception that 
(2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is 
used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid, ethyl chloroformate is used as a carbamoylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a sulfonylating reagent 
and methylamine is used as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 386. 
Retention time (HPLC): R, = 6,7 

'H-NMR (400 MHz, methanol) 5 = 7,65 (s, 1H), 7,52 (d, 2H), 7,30 (rn, 4H), 7,21 (m, 
1H), 4,42 (dd, 1H, H-2), 4,02 (q, 2H), 3,21 (dd, 1H, H-3a), 3,17 (t, 2H), 2,96 (dd, 1H, 
H-3b), 2,78 (s, 3H), 1,18 (t, 3H). 



amino-propanoic acid 



HO. 




H- 



# 



9 
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Example 1.63: (2S)-3-[3^(3-Pyridin-2-yl-methyl-ureido)-biphenyl-4-yI1>2-|(S)- 
campher-10-yl-sulfonylamino|-propanoic acid 



(2S)-3-[3'-(3-Pyridin-2-yl-methyl-ura^ 

fonylamino] -propanoic acid is prepared according to the procedure of example 1.1, 
with the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonyl- 
amino)-propanoic acid is used as an acid reagent instead of (2R ? S)-3-(4-bromo- 
phenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid, (S)-(+)-campher- 
10-sulfonyI chloride is used as a sulfonylating reagent instead of 2,4,6-tri- 
methylbenzenesulfonyl chloride and 2-aminomethylpyridine is used as an amine 
reagent instead of propylamine. 

Mass spectrometry (ESI): 605. 
Retention time (HPLC): R 1 = 6,9 



'H-NMR (400 MHz, methanol) 5 = 8,78 (s, 1H), 8,69 (s, 1H), 8,45 (d, 1H), 7,92 (dd, 
1H), 7,67 (s, 1H), 7,54 (d, 2H), 7,38 (d, 2H), 7,29 (m, 2H), 7,23 (m, 1H), 4,58 (s, 
2H), 4,32 (dd, 1H, H-2), 3,23 (dd, 1H, H-3a), 3,08 (d, 1H), 2,94 (dd, 1H, H-3b), 2,68 
(d, 1H), 2,28 (m, 1H), 2,21 (m, 1H), 2,01 (m, 1H), 1,95 (m, 1H), 1,83 (d, 1H), 1,59 
(ddd, 1H), 1,38 (m, 1H), 0,93 (s, 3H), 0,67 (s, 3H). 
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Example 1,64: (2S)-3-[3 , -(3-Pyridin-3-yl-methyl-ureido)-biphenyl-4-yn-2-f(S)- 
campber-10-yl-sulfonyIamino]-propaDoic acid 




(2S)043'-(3-Pyridin-3-yl-methy^ 

fonylamino]-propanoic acid is prepared according to the procedure of example 1.1, 
with the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonyl- 
amino)-propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromo- 
phenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid, (S)-(+)-campher- 
10-sulfonyl chloride is used as a sulfonylating reagent instead of 2,4,6- 
trimethylbenzenesulfonyl chloride and 3-aminomethylpyridine is used as an amine 
reagent instead of propylamine. 



Mass spectrometry (ESI): 605. 
Retention time (HPLC): R< = 6,7 

'H-NMR (400 MHz, methanol) 5 = 8,67 (d, 1H), 8,38 (d, 1H), 7,90 (d, 1H), 7,78 
(dd, 1H), 7,69 (s, 1H), 7,54 (d, 2H), 7,38 (d, 2H), 7,31 (m, 2H), 7,23 (m, 1H), 4,69 (s, 
2H), 4,32 (dd, 1H, H-2), 3,23 (dd, 1H, H-3a), 3,08 (d, 1H), 2,94 (dd, 1H, H-3b), 2,68 
(d, 1H), 2,28 (m, 1H), 2,21 (m, 1H), 2,01 (m, 1H), 1,95 (m, 1H), 1,83 (d, 1H), 1,59 
(ddd, 1H), 1,38 (ddd, 1H), 0,93 (s, 3H), 0,67 (s, 3H). 
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Example 1,65: (2S)-3-r3 > -(3-Pyridin-4-ylurcido)-biphenyl-4-yll-2-cthyloxy- 
carbonylamino-propanoic acid 



(2S)0-[3'-(3-Pyridin-4-yl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylamino- 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 4-aminopyridine is used as an amine reagent instead of 
propylamine. 



Mass spectrometry (ESI): 449. 
Retention time (HPLC): R, = 6,0 

'H-NMR (400 MHz, methanol) 5 = 8,49 (d, 2H), 8,00 (d, 2H), 7,79 (s, 1H), 7,55 (d, 
2H), 7,48 - 7,31 (m, 5H), 4,43 (dd, 1H, H-2), 4,01 (q, 2H), 3,23 (dd, 1H, H-3a), 2,95 
(dd, 1H, H-3b), 1,19 (t, 3H). 
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Example 1.66: (2S)-3-[3 , -(3-Pyridin-3-yl-ureido)-biphenyl-4-yl]-2-ethyloxy- 
carbonylamino-propanoic acid 



(2S)-3-[3'-(3-Pyridin-3-yI-ureido 

propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2^(9- 
fluorenylraethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 3-aminopyridine is used as an amine reagent instead of 
propylamine. 



Mass spectrometry (ESI): 449. 
Retention time (HPLC): R, = 6,0 

'H-NMR (400 MHz, methanol) 5 = 9,18 (s, 1H), 8,39 (m, 1H), 8,30 (d, 1H), 7,85 (m, 
1H), 7,77 (s, 1H), 7,57 (d, 2H), 7,45 - 7,29 (m, 5H), 4,42 (dd, 1H, H-2), 4,03 (q, 2H), 
3,26 (dd, 1H, H-3a), 2,97 (dd, 1H, H-3b), 1,18 (t, 3H). 
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Example 1.67: (2S)-3-[3 > -(3-Pyridin-2-yl-ureido)biphenyl-4-yll-2>ethyloxv- 
carbonylamipo-propanoic acid 



(2S)-3-[3'-(3-Pyridin-2«yl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonyIamino- 
pTopanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl>2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 2-aminopyridine is used as an amine reagent instead of 
propylamine. 



Mass spectrometry (ESI): 449, 
Retention time (HPLC) : R, = 6,6 

'H-NMR (400 MHz, methanol) 8 = 8,31 (d, 1H), 8,06 (dd, 1H), 7,82 (s, 1H), 7,57 (d, 
2H), 7,48 (d, 1H), 7,43 - 7,28 (m, 5H), 7,25 (dd, 1H), 4,42 (dd, 1H, H-2), 4,02 (q, 
2H), 3,24 (dd, 1H, H-3a), 2,97 (dd, 1H, H-3b), 1,19 (t, 3H). 



HO. 
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Example 1.68: (2S)-3-f3^(3-Pyridin-2-yl-methyl-ttreidoVbiphenyI-4-yl1-2-ethyI- 
oxycarbonylamino-propanoic acid 



exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, ethyl chloroformate is used as a 
carbamoylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride as a 
sulfonylating reagent and 2-aminomethyIpyridine is used as an amine reagent instead 
of propylamine. 



Mass spectrometry (ESI): 
Retention time (HPLC): R, = 6,1 

'H-NMR (400 MHz, methanol) 5 = 8,68 (d, 1H), 8,40 (dd, 1H), 7,92 (d, 1H), 7,78 
(dd, 1H), 7,68 (s, 1H), 7,52 (d, 2H), 7,33 - 7,22 (m, 5H), 4,70 (s, 2H), 4,41 (dd, 1H, 
H-2), 4,02 (q, 2H), 3,23 (dd, 1H, H-3a), 2,95 (dd, 1H, H-3b), 1,19 (t, 3H). 



HO, 




(2S)-3-[3 , -(3-Pyridin-2-yl-methyl-ureido)-biphenyl-4-yl]-2-ethyloxycarbonylamm^ 
propanoic acid is prepared according to the procedure of example 1.1, with the 
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Example 1.69: (2S)-3-[3 , -(3-PyridiD-3-yl-methyl-ureido)-biphenyM-y]l-2- 
methylsulfonylamino-propanoic acid 




(2S)0-[3'<3-Pyridin-3-yl-methyl^ 

propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, methylsulfonyl chloride is used as 
a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 3- 
aminomethylpyridine is used as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 469. 
Retention time (HPLC): R, = 4,5 

'H-NMR (400 MHz, methanol) 5 - 8,79(s, 1H), 8,70 (s, 1H), 8,50 (d, 1H), 7,96 (dd, 
1H), 7,68 (s, 1H), 7,54 (d, 2H), 7,38 - 7,22 (m, 5H), 4,58 (s, 2H), 4,27 (dd, 1H, H-2), 
3,22 (dd, 1H, H-3a), 2,96 (dd, 1H, H-3b), 2,70 (s, 3H). 
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Example 1.70: (2S)-3-r3^(3-Pyridm-2>yl-methyI-ureido)-bipbenyl-4-yll-2- 
methylsulfonylamino-propanoic acid 




(2S)-3-[3 , -(3-Pyridin-2-yl-methyl-ureido)-biphenyl-4-yl]-2-methylsulfonyla^ 
propanoic acid is prepared according to the procedure of example 1.1, with the 
exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbony]amino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, methylsulfonyl chloride is used as 
a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 2- 
aminomethylpyridine is used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 469. 
Retention time (HPLC): R, = 4,6 

'H-NMR (400 MHz, methanol) 5 = 8,69 (d, 1H), 8,42 (dd, 1H), 7,93 (d, 1H), 7,81 
(dd, 1H), 7,69 (s, 1H), 7,53 (d, 2H), 7,37 - 7,22 (m, 5H), 4,70 (s, 2H), 4,26 (dd, 1H, 
H-2), 3,21 (dd, 1H, H-3a), 2,95 (dd, 1H, H-3b), 2,69 (s, 3H). 
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Example 1,71; (ZSya-fa^O-Pyridin-S-yl-ureidoVbiphenyl^-yll^-methylsul- 
fonylamino-propanoic acid 




(2 S) -3 - [3 ' -(3 -Pyridin-3 -y l-weido)-b^ 

acid is prepared according to the procedure of example 1.1, with the exception that 
(2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is 
used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylaraino)-propanoic acid, methylsulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 3-aminopyridine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 455. 
Retention time (HPLC): R t = 5,0 

'H-NMR (400 MHz, methanol) 5 = 9,08 (s, 1H), 8,37 (s, 1H), 8,23 (d, 1H), 7,78 (s, 
2H), 7,58 (d, 2H), 7,42 - 7,30 (m, 5H), 4,29 (dd, 1H, H-2), 3,23 (dd, 1H, H-3a), 2,98 
(dd, 1H, H-3b), 2,70 (s, 3H). 
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Example 1.72: (2S)-3-[3^(3-Pyridin-2-yl-ureido)-biphenyl-4-yl]-2>methylsul- 



(2S)-3-[3^3-Pyridin-2-yl-ureido)-biphenyl-4-yl^ 

acid is prepared according to the procedure of example 1.1, with the exception that 
(2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid is 
used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid, methylsulfonyl chloride is used as a sulfonylating 
reagent instead of 2,4,6-trimethylbenzenesulfonyl chloride and 2-aminopyridine is 
used as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 455. 
Retention time (HPLC): R, = 5,9 

'H-NMR (400 MHz, methanol) 8 = 8,31 (d, 1H), 7,85 (s, 1H), 7,60 (d, 2H), 7,47 (d, 
1H), 7,42 - 7,23 (m, 6H), 7,12 (s, 1H), 4,28 (dd, 1H, H-2), 3,23 (dd, 1H, H-3a), 2,98 
(dd, 1H, H-3b), 2,70 (s, 3H). 



fonylamino-propanoic acid 
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Example 1>73: (2S)-3-f3 ? -(3-Pyridin-3-yl-ureido>biphenyl-4-yll-2-[(S)-campher- 
10-yl-sulfonylamino]-propanoic acid 




(2S)-3-[3'-(3-Pyridin-3-ylHireido)-biph^ 

amino]-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyI)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid, (S)-(+)-campher- 1 0-sulfony] 
chloride is used as a sulfonylating reagent instead of 2,4,6-trimethylbenzenesulfonyl 
chloride and 3-aminopyridine is used as an amine reagent instead of propylamine. 



Mass spectrometry (ESI): 591.. 
Retention time (HPLC): R t = 7, 1 

'H-NMR (400 MHz, methanol) 5 = 9,21 (s, 1H), 8,40 (d, 1H), 8,30 (d, 1H), 7,87 (dd, 
1H), 7,78 (s, 1H), 7,59 (d, 2H), 7,42 - 7,31 (m, 5H), 4,33 (dd, 1H, H-2), 3,26 (dd, 1H, 
H-3a), 3,07 (d, 1H), 2,96 (dd, 1H, H-3b), 2,69 (d, 1H), 2,29 (m, 1H), 2,22 (m, 1H), 
2,00 (m, 1H), 1,96 (m, 1H), 1,84 (d, 1H), 1,60 (ddd, 1H), 1,39 (m, 1H), 0,93 (s, 3H), 
0,69 (s, 3H). 
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Example 1.74: flSVa-P^Q-sec-Butyl-ureido^biphenyM-yll-I-Cl^^-trimethyl- 
benzensulfonylaminoVpropanoic acid 




(2S)-3-[3 , <3-iso-Butyl-ureido)-biphenyM-yl]-2-(2 J 4,6-trimethylbe^^ 
amino)-propanoic acid is prepared according to the procedure of example 1.1, with 
the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxycarbonylamino)- 
propanoic acid is used as an acid reagent instead of (2R,S)-3-(4-bromophenyl)-2-(9- 
fluorenylmethoxycarbonylamino)-propanoic acid and sec-butylamine is used as an 
amine reagent instead of propylamine. 



Mass spectrometry (ESI): 538. 
Retention time (HPLC): R, = 10,6 

J H-NMR (400 MHz, methanol) 5 = 7,67 (s, 1H), 7,32 (m, 3H), 7,25 (d, 1H), 7,18 (d, 
1H), 7,05 (d, 2H); 6,77 (s, 2H), 3,92 (dd, 1H, H-2), 3,74 (m, 1H), 3,08 (dd, 1H, H- 
3a), 2,79 (dd, 1H, H-3b), 2,43 (s, 6H), 2,05 (s, 3H), 1,52 (m, 2H), 1,17 (d, 3H), 0,97 
(s, 3H). 
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Example 1.75: (2S>3-[3 , -(3-Pyridin-2-yl-methyl-ureido)-bipheny]>4-yll-2- 
benzyloxycarbonylamino-propanoic acid 




(2S)-3-[3'-(3-Pyridin-2-yl-methyl-ureido)-b^ 

amino-propanoic acid acid is prepared according to the procedure of example 1.1, 
with the exception that (2S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid is used as an acid reagent instead of (2R,S)-3-(4- 
bromophenyI)-2-(9-fluorenylmethoxycarbonylamino)-propanoic acid, benzyl chloro- 
formate is used as a carbamoylating reagent instead of 2,4,6-trimethyl- 
benzenesulfonyl chloride as a sulfonylating reagent and 2-aminomethylpyridine is 
used as an amine reagent instead of propylamine. 

Mass spectrometry (ESI): 525. 
Retention time (HPLC): R< = 6,9 

l H-NMR (400 MHz, methanol) 5 = 8,49 (d, 1H), 7,84- 7,18 (m, 16H), 5,07 (d, 1H), 
4,99 (d, 1H), 4,53 (s, 2H), 4,32 (m, 1H, H-2), 3,25 (dd, 1H, H-3a), 2,96 (dd, 1H, H- 
3b). 



WO 00/35864 



PCT/EP99/09843 



- 163 - 



Example 2: 

General synthesis scheme: 
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Example 2.1; aR^-S-G^n-ri-aH-ImidazoM-vlVcthvlaminol-acetvlaiiiinol- 
bipbenyI-4-yl)-2-(2*chloro-bcnzenesulfonylamino)-propanoic acid 




5 1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1.088 g of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenymethoxy- 
carbonylamino)-propanoic acid (acid reagent) in 20 ml of dimethylformamide 0MF) 
is added. After shaking at room temperature for 15 min, the suspension is treated 

10 with 345 |ai of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with dimethylformamide 
(DMF), methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution in dimethyl- 
15 formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 15 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 
20 min it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). The 
resin is treated with a solution of 1.2 ml of diisopropylethylamine in 10 ml of 
20 tetrahydrofuran (THF) and a solution of 1.48 g of 2-chlorobenzenesulfonyl chloride 
(sulfonylation/carbamoylating reagent) in 10 ml of tetrahydrofuran (THF). It is 
shaken overnight at room temperature. The resin is then washed with 
dimethylformamide (DMF), methanol and tetrahydrofuran (THF). 
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The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitro- 
benzeneboronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water 
and shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85°C. The resin is then washed with tetrahydrofuran 
(THF)Avater 1:1, 0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofuran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and dichloromethane. 

The resin is treated with a solution of 1.80 g of bromoacetic acid in 20 ml of 
dimethylformamide (DMF) and a solution of 2.12 g of diisopropylcarbodiimide 
(DIC) in 5 ml of dimethylformamide (DMF). It is shaken at room temperature for 3 h 
and then filtered off with suction and washed with dimethylformamide (DMF). The 
resin is again treated with a solution of 1.80 g of bromoacetic acid in 20 ml of 
dimethylformamide (DMF) and a solution of 2.12 g of diisopropylcarbodiimide 
(DIC) in 5 ml of dimethylformamide (DMF) and shaken at room temperature for 3 h. 
It is then filtered off with suction and washed with dimethylformamide (DMF), 
methanol and dichloromethane. The resin is then treated with a solution of 2.02 g of 
2-(imidazol-5-yl)-ethylamine (amine reagent) and 1.13 ml of diisopropylethylamine 
in 1 8 ml of dimethylformamide (DMF). It is stirred overnight and then washed with 
dimethylformamide (DMF), methanol and dichloromethane. For removal of the 
product, the resin is shaken with 10 ml of trifluoroacetic acid (TFA)/dichloromethane 
1 :1 for 1 h, filtered off, and the filtrate is concentrated in vacuo and purified on silica 
gel. 210 mg of the title compound are obtained. 



Mass spectrometry (ESI): 583. 
Retention time (HPLC): = 6.1. 
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Example 2.2: f2R.S)-3-(3 , -r2-f2-Pvridin-2-vl-ethvlaminoVacetVlainino]- 
biphenvl-4*vl>-2*f4-trifluormethvII-ben2enesulfonvlaminoVpropanoic acid 



(2R,S)-3-{ 3 , -[2-(2-Pyridin-2-yl-ethylamino)-acetylamino]-biphenyl-4-yl } -2-(4-triflu- 
ormethyl-benzenesulfonylairiiiio)-propanoic acid acid is prepared according to the 
procedure of example 2.1, with the exception that 4-trifluoromethylbenzenesulfonyl 
chloride is used as a sulfonylating reagent instead of 2-chlorobenzenesulfonyl 
chloride and 2-(pyridin-2-yl)-ethylamine is used as an amine reagent instead of 2- 
(imidazol-5-yl)-ethylamine. 

Mass spectrometry (ESI): 627. 
Retention time (HPLC): R, = 7.3. 

Example 2.3: (2R,S)-3-[3 , -(2-Propylamino-acetyIamino>biphenyl-4-yll-2-(4-tri- 
fluormethyl-benzenesmlfonyBamimo>propanoic acid 
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(2R^S)-3-[3'-(2-PropyIammo-ac^ 

benzenesulfonylamino)-propanoic acid is prepared according to the procedure of 
example 2.1, with the exception that 4-trifluoromethylbenzenesuifonyl chloride is 
used as a sulfonylating agent instead of 2-chIorobenzenesulfonyl chloride . 

Mass spectrometry (ESI): 564. 
Retention time (HPLC): R, = 8.2. 

'H-NMR (400 MHz, methanol) 5 = 7.88 (s,lH), 7.80 (d, 2H), 7.65 (d, 2H), 7.52 (d, 
1H), 7.48 - 7.35 (m, 4H), 7.22 (d, 2H), 4.14 (dd, 1H, J = 4.8 Hz, J = 9.6 Hz, H-2), 
4.00 (s, 2H), 3.16 (dd, 1H, J = 5.0 Hz, J = 14.0 Hz, H-3a), 3.08 (t, 2H, J = 7.8 Hz), 
2.87 (dd, 1H, J = 9.6 Hz, J = 14.0 Hz, H-3b), 1.78 (tq, 2H, J = 7.8 Hz), 1.06 (t, 3H, J 
= 7.6 Hz). 

Example 2.4: (2R,S>3>f3 > -(2-Cyc1opropylamino-acetylamino)-biphenyl-4-yIl-2- 
benzyloxycarbonylamino-propanoic acid 



(2R,S)-3-[3 , -(2-Cyclopropylamino-acetylamino)-biphenyl-4-yl]-2-benzyloxycarbon- 
yl amino-propanoic acid is prepared according to the procedure of example 2.1, with 
the exception that benzyl chloroformate is used as a carbamoylating reagent instead 
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of 2-chlorobenzenesulfonyl chloride as a sulfonylating reagent and cyclopropylamine 
is used as an amine reagent instead of 2-(imidazol-5-yI)-ethylamine. 

Mass spectrometry (ESI): 488. 
Retention time (HPLC): R< = 7.6. 

Example 2.5: (2R > S>3-f3 , -(2-Pyrrolidin-l-yl-acetylamino)-biphenyI-4-yll-2- 
benzyloxycarbonylamino-propanoic acid 



(2R,S)-3-[3 , -(2-Pyrrolidin-l-yl-ace1ylamino)-biphenyl-4-yl]-2-benzyloxyc^ 
amino-propanoic acid is prepared according to the procedure of example 2.1, with the 
exception that benzyl chloroformate is used as a carbamoylating reagent instead of 2- 
chlorobenzenesulfonyl chloride as a sulfonylating reagent and pyrrolidine is used as 
an amine reagent instead of 2-(imidazol-5-yl)-ethylamine. 

Mass spectrometry (ESI): 502. 
Retention time (HPLC): R< = 7.7. 




O 
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Example 3: 

General synthesis scheme: 
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Example 3.1 : (IR^Sl-S^^Guanidino-biphenyM-ylVl-CZ^^-trimethyl-benzene- 
sulfonylamino)-propanoic acid 




1 .2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1 .08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1.088 g of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid in 20 ml of dimethylformamide (DMF) is added. 
After shaking at room temperature for 15 min, the suspension is treated with 345 \xl 
of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken overnight at 
room temperature. The resin is then washed with dimethylformamide (DMF), 
methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution in dimethyl- 
formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 1 5 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 20 
min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). The 
resin is treated with a solution of 1.2 ml of diisopropylethylamine in 10 ml of 
tetrahydrofuran (THF) and a solution of 1.53 g of 2,4,6-trimethylbenzenesulfonyl 
chloride (sulfonylation/carbamoylating reagent) in 10 ml of tetrahydrofuran (THF). It 
is shaken overnight at room temperature. The resin is then washed with 
dimethylformamide (DMF), methanol and tetrahydrofuran (THF). 
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The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water and 
shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85°C. The resin is then washed with tetrahydrofuran 
(THF)/water 1:1/0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofuran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and dichloromethane. 

The resin is treated with a solution of 900 ^1 of diisopropylethylamine in 9 ml of 
dimethylformamide (DMF), 1.5 g of l,3-bis-(tert-butoxycarbonyl)-2-methyl-2-thio- 
pseudourea in 15 ml of dimethylformamide (DMF) and 1.77 g of mercury(II) 
chloride. The mixture is shaken overnight and the resin is then washed with 
dimethylformamide (DMF), methanol, tetrahydrofuran (THF) and dichloromethane. 
For removal of the product, the resin is shaken with 10 ml of trifluoroacetic acid 
(TFA)/dichloromethane for 1 h, filtered off, and thed filtrate is concentrated in vacuo 
and purified on silica gel. 52 mg of the title compound are obtained. 



Mass spectrometry (ESI): 481. 
Retention time (HPLC): R< = 7.6. 
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Example 4: 

General synthesis scheme for method 4: 





Compounds wherein A is a thienyl ring can be prepared in analogy to the above 
synthesis scheme for method 4 but with 5-bromothienyl-2-sulfonylchloride instead of 
3-bromobenzenesulfonylchloride as starting material. 
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Example 4.1: P^Ca-Pyridin^-ylmethyl-ureidoVbiphenyl-B-suIfonylamiDo]- 
acetic acid 



1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 771 mg of Fmoc-glycine (amino acid reagent) in 10 ml of 
dimethylformamide (DMF) is added. After shaking at room temperature for 15 min, 
the suspension is treated with 345 \x\ of pyridine and 543 mg of 2,6-dichlorobenzoyl 
chloride. It is shaken overnight at room temperature. The resin is then washed with 
dimethylformamide (DMF), methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution dimethyl- 
formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 15 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 
20 min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). 
The resin is treated with a solution of 452 ml of diisopropylethylamine in 5 ml of 
tetrahydrofuran (THF) and a solution of 43 1 mg of 3-bromobenzenesulfonyl chloride 
in 5 ml of tetrahydrofuran (THF). It is shaken overnight at room temperature. The 
resin is then washed with dimethylformamide (DMF), methanol and tetrahydrofuran 
(THF). 

The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water and 
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shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85°C. The resin is then washed with tetrahydrofiiran 
(THF)/water 1:1, 0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofiiran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofiiran (THF) and dichloromethane. 

The resin is treated with a solution of 564 ^1 of diisopropylethylamine in 13 ml of 
tetrahydrofiiran (THF)/dichIoromethane 1:1 and a solution of 3.13 g of 4-nitrophenyl 
ch-loroformate in 13 ml of tetrahydrofiiran (THF)/dichloromethane 1:1. After shaking 
at room temperature for 45 min, it is washed with tetrahydrofiiran (THF) and 
dimethylformamide (DMF) and a solution of 1.96 g of 2-aminomethylpyridine 
(amine reagent) and 3.16 ml of diisopropylethylamine in 23 ml of dimethyl- 
formamide (DMF) is added. After shaking for 2 h, the resin is washed with 
dimethylformamide (DMF), methanol, tetrahydrofiiran (THF) and dichloromethane. 
For removal of the product, the resin is shaken with 10 ml of trifluoroacetic acid 
(TFA)/dichloromethane for 1 h, filtered off, and the filtrate is concentrated in vacuo 
and purified on silica gel. 210 mg of the title compound are obtained. 

Mass spectrometry (ESI): 441 . 
Retention time (HPLC): R, = 5.3. 

'H-NMR (400 MHz, methanol) 6 = 8.59 (s, 1H), 8.14 (dd, 1H); 8.08 (s, 1H), 7.84 (m, 
2H), 7.78 (s, 1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.59 (m, 1H) 5 7.41 (m, 2H), 7.32 (m, 
1H), 4.62 (s, 2H), 3.74 (s, 2H). 
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Example 4.2: [S^CS-Pyridin^-ylmethyl-ureidoVbiphenyl-S-sulfonylamino]- 
acetic acid 



m 

m 
m 

s 



us 
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Q 
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HO 




[3'-(3-Pyridin-3-ylmethyl-ureido)-biphenyl-3-sulfonylamino]-acetic acid is prepared 
according to the procedure of example 4.1. with the exception that 3-amino- 
methylpyridine is used as an amine reagent instead of 3-aminomethylpyridine. 

Mass spectrometry (ESI): 441 . 
Retention time (HPLC): R, = 5.3. 

'H-NMR (400 Mhz, methanol) 8 = 8.65 (s, 1H), 8.54 (d, 1H), 8.08 (m, 2H), 7.84 (m, 
2H), 7.77 (s, 1H), 7.62 (m, 2H), 7.37 (m, 2H), 7.32 (m, 1H), 4.50 (s, 2H), 3.74 (s, 
2H). 



15 Example 4.3: f2R.SV2-B , -f3-aH-Benzoimidazol-2-Yn-ureidol-biphenvl-3-sul- 
fonvlaminol-3-phenvl-propanoic acid 
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(2R,S)-2-{3'-[3-(lH-Benzoimidazol-2-yl)-ureido]-biphenyl-3-sulfo^ 
phenyl-propanoic acid is prepared according to the procedure of example 4.1, with 
the exception that D,L-Fmoc-phenylalanine is used as an amino acid reagent instead 
of Fmoc-glycine and 2-aminobenzimidazole is used as an amine reagent instead of 2- 
aminomethylpyridine. 

Mass spectrometry (ESI): 556. 
Retention time (HPLC): R, = 8.9. 

Example 4.4: (3R > S)-3*[4-Methoxy-3 , -(3-propyl-ureido)-biphenyl-3-sulfonyl- 
amino]-3-phenyl-propanoic acid 




(3R,S>3-[4-Methoxy-3'-(3-propyl-ureido)-biphenyI-3-sulfonylamino]-3-phenyl- 
propanoic acid is prepared according to the procedure of example 4.1, with the 
exception that D 5 L-Fmoc-phenylalanine is used as an amino acid reagent instead of 
Fmoc-glycine, 5-bromo-2-methoxy-benzenesulfonylchloride is used as sulfonylation 
reagent instead of 3-bromobenzenesulfonyl chloride and propylamine is used as an 
amine reagent instead of 2-aminomethylpyridine. 

Mass spectrometry (ESI): 512. 
Retention time (HPLC): R, = 8.7. 

'H-NMR (400 Mhz, MeOH) 8 = 7,83 (s, 1H), 7,59 (m, 2H), 7,32 (d, 2H), 7,13 (m, 
1H), 7,03 (m, 5H), 6,84 (d, 1H), 4,72 (dd, 1H, J = 7,4 Hz, J = 7,4 Hz, H-3), 3,78 (s, 
3H), 3,18 (t, 2H, J = 7,0 Hz), 2,89 (dd, 1H, J = 7,2 Hz, J = 15,8 Hz, H-2a), 2,73 (dd, 
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1H, J = 7,6 Hz, J = 15,8 Hz, H-2b), 1,57 (dq, 2H, J = 7,2 Hz), 0,97 (t, 3H, J = 7,6 
Hz). 

Example 4.5: OR^SVa-O^IS-flH-Benzoimidazol^-vD-ureidol-biphenvl-S-sul- 
fonvlaminol -3-phenyI-propanoic acid 




(3R,S)-3-{3 , -[3<lH-Benzoimidazol-2-yl)-ureido]-biphenyl-3-sulfonylam 
phenyl-propanoic acid is prepared according to the procedure of example 4.1, with 
the exception that D,L-Fmoc-p-phenyIalanine is used as an amino acid reagent 
instead of Fmoc-glycine and lH-Benzoimidazol-2-yl-amine is used as an amine 
reagent instead of 2-aminomethylpyridine. 

Mass spectrometry (ESI): 556. 
Retention time (HPLC): R, = 8.4. 

'H-NMR (400 Mhz, MeOH) 5 = 7,88 - 7,00 (m, 17H), 4,83 (dd, 1H, J = 7,6 Hz, H-3), 
2,79 (dd, 1H, J = 7,4 Hz, J = 15,6 Hz, H-2a), 2,68 (dd, 1H, J =7,6 Hz, J = 15,6 Hz, H- 
2b). 
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Example 4.6: QR^SVS-O^-fS-flH-Benzoimidazol^'YD'Ureido^biphenvM-sul' 
fonvlaminol-3-phenvl-propanoic acid 




(3R,S)-3-{3'-[3-(lH-Benzoimidazol-2-yl)-w^^ 

phenyl-propanoic acid is prepared according to the procedure of example 4.1, with 
the exception that D,L-Fmoc-P-phenylalanine is used as an amino acid reagent 
instead of Fmoc-glycine, 4-bromobenzenesulfonyl chloride is used as sulfonylation 
reagent instead of 3-bromobenzenesulfonyl chloride and lH-Benzoimidazol-2-yl- 
amine is used as an amine reagent instead of 2-aminomethylpyridine. 

Mass spectrometry (ESI): 556. 
Retention time (HPLC): R, « 8.4. 

] H-NMR (400 Mhz, MeOH) 5 = 7,78 - 7,06 (m, 17H), 4,81 (dd, 1H, J = 7,4 Hz, H-3), 
2,80 (dd, 1H, J - 7,4 Hz, J = 15,6 Hz, H-2a), 2,69 (dd, 1H, J - 7,6 Hz, J = 15,6 Hz, 
H-2b). 
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Example 4.7: (SR^SVS-P'-fB-propyl-ureido^biphenyM-sulfonylaminol-S-phen* 
yl-propanoic acid 




(3R,S)-3-[3'-(3-propyl-ureido)-biphenyl-4-sulfon^ acid 
is prepared according to the procedure of example 4.1, with the exception that D,L- 
Fmoc-P-phenylalanine is used as an amino acid reagent instead of Fmoc-glycine, 4- 
bromobenzenesulfonyl chloride is used as sulfonylation reagent instead of 3-bromo- 
benzenesulfonyl chloride and propylamine is used as an amine reagent instead of 2- 
aminomethylpyridine. 

Mass spectrometry (ESI): 482. 
Retention time (HPLC): R, = 8.7. 

'H-NMR (400 Mhz, MeOH) 6 - 7,68 (s, 1H), 7,62 (d, 2H), 7,50 (d, 2H), 7,32 (m, 
2H), 7,19 (d, 1H), 7,09 (s, 5H), 4,79 (dd, 1H, J - 7,4 Hz, H-3), 3,18 (t, 2H, J = 7,0 
Hz), 2,79 (dd, 1H, J = 7,4 Hz, J = 15,4 Hz, H-2a), 2,67 (dd, 1H, J = 7,6 Hz, J = 15,4 
Hz, H-2b), 1,57 (tq, 2H, J = 7,2 Hz), 0,97 (t, 3H, J = 7,6 Hz). 
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Example 4.8: (2R.SV2-1 4-Methoxv-3 , -f3-(lH-Benzoimida2ol-2-vlVureidol-bi- 
phenyI-3-sulfonylamino)-3-phenvl-propanoic acid 




(2R ) S)-2-{4-Methoxy-3 , -[3-(lH-Benzoimidazol-2-yl)-ureido]-biphenyl-3-^ 
amino }-3-phenyl-propanoic acid is prepared according to the procedure of example 
4.1, with the exception that D,L-Fmoc-phenylalanine is used as an amino acid 
reagent instead of Fmoc-glycine, 5-bromo-2-methoxy-benzenesulfonyl chloride is 
used as sulfonylation reagent instead of 3-bromobenzenesulfonyl chloride and 1H- 
Benzoimidazol-2-yl-amine is used as an amine reagent instead of 2-aminomethyl- 
pyridine. 

Mass spectrometry (ESI): 586. 
Retention time (HPLC): R 1 = 8.6. 

'H-NMR (400 Mhz, MeOH) 5 = 8,00 - 7,10 (m, 16H), 4,19 (dd, 1H, J = 5,6 Hz, J = 
8,0 Hz, H-2), 3,10 (dd, 1H, J = 5,8 Hz, J = 14,0 Hz, H-3a), 2,96 (dd, 1H, J = 8,0 Hz, J 
= 15,0 Hz, H-3b). 
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Example 4.9: (2R,S)-2-[4-Methoxy-3 , -(3-Pyridin-3-y]methyl>ureido)-biphenyN3- 
suIfonylaminol-3-phenyl-propanoic acid 




(2R,S)-2-[4-Methoxy-3'-(3-Pyridin-3-ylmethyl-ureido)-bipheny]-3-siilfon^ 
3 -phenyl-propanoic acid is prepared according to the procedure of example 4.1, with 
the exception that D,L-Fmoc-P-phenylaIanine is used as an amino acid reagent 
instead of Fmoc-glycine, 4-bromobenzenesulfonyl chloride is used as sulfonylation 
reagent instead of 5-bromo-2-methoxybenzenesulfonyl chloride and 3-amino- 
methylpyridine is used as an amine reagent instead of 2-aminomethylpyridine. 

Mass spectrometry (ESI): 561. 
Retention time (HPLC): R, = 6,5. 

'H-NMR (400 MHz, methanol) 5 - 8,74 (s, 1H), 8,64 (s, 1H), 8,37(d, 1H), 7,84 (s, 
2H), 7,61 (m, 2H), 7,33 (m, 2H), 7,18 (m, 1H), 7,03 (s, 5H), 6,86 (d, 1H), 4,71 (dd, 
1H, J = 7,4 Hz, J = 7,4 Hz, H-3), 4,56 (s, 2H), 3,78 (s, 3H), 2,89 (dd, 1H, J = 7 3 2 Hz, 
J = 16,0 Hz, H-2a), 2,73 (dd, 1H, J = 7,6 Hz, J = 16,0 Hz, H-2b). 
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Example 5: 

General synthesis scheme: 




5 
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Example 5,1: (3R,S)-3-[3 , -(2>ImidazoI-3-yl-acetyIamino>biphenyl-3-yl1-3-f2,4,6- 
trimethyl-benzenesulfonylaminoj-propanoic acid 




1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1.088 g of (3R J S)-3-(4-bromophenyl)-3-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid in 20 ml of dimethylformamide (DMF) is added. 
After shaking at room temperature for 15 minutes, the suspension is treated with 345 
\xl of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken overnight at 
room temperature. The resin is then washed with dimethylformamide (DMF), 
methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution in dimethyl- 
formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 15 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 20 
min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF).The 
resin is treated with a solution of 1.2 ml of diisopropylethylamine in 10 ml of 
tetrahydrofuran (THF) and a solution of 1.53 g of 2,4,6-trimethylbenzenesulfonyl 
chloride (sulfonylating/carbamoylating reagent) in 10 ml of tetrahydrofuran (THF). It 
is shaken overnight at room temperature. The resin is then washed with 
dimethylformamide (DMF), methanol and tetrahydrofuran (THF). 
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The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water and 
shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85°C. The resin is then washed with tetrahydrofuran 
(THF)Avater 1:1, 0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofuran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and dichloromethane. 

The resin is treated with a solution of 1.80 g of bromoacetic acid in 20 ml of 
dimethylformamide (DMF) and a solution of 2.12 g of diisopropylcarbodiimide in 5 
ml of dimethylformamide (DMF). It is shaken at room temperature for 3 h and then 
filtered off with suction and washed with dimethylformamide (DMF). The resin is 
again treated with a solution of 1 .80 g of bromoacetic acid in 20 ml of dimethyl- 
formamide (DMF) and a solution of 2.12 g of diisopropylcarbodiimide in 5 ml of 
dimethylformamide (DMF) and shaken at room temperature for 3 h. It is then filtered 
off with suction and washed with dimethylformamide (DMF), methanol and 
dichloromethane. The resin is then treated with a solution of 1 .24 g of imidazole and 
1.13 ml of diisopropylethylamine in 18 ml of dimethylformamide (DMF). It is stirred 
overnight and then washed with dimethylformamide (DMF), methanol and 
dichloromethane. For removal of the product, the resin is shaken with 10 ml of 
trifluoroacetic acid (TFA)/dichloromethane 1:1 for 1 h, filtered off, and the filtrate is 
concentrated in vacuo and purified on silica gel. 210 mg of the title compound are 
obtained. 



Mass spectrometry(ESI): 547. 
Retention time (HPLC): R, = 7.8. 



WO 00/35864 



- 185 - 



PCT/EP99/09843 



Example 6: 

General synthesis scheme for method 6: 
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Example 6.1: N-fl-methvl^-phcnyl-propvlVIS^fS-a-Methoxv-ethvn-ureidol- 
biphenvl-l-methyl-3-carbonvlaiiiino) -acetic acid 




1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformarnide (DMF). The solvent is filtered off with suction 
and a solution of 360 mg of brornoacetic acid (acid reagent) in 8 mi of 
dimethylformarnide (DMF) is added. After shaking at room temperature for 1 5 min, 
the suspension is treated with 345 \x\ of pyridine and 543 mg of 2,6-dichlorobenzoyl 
chloride. It is shaken at room temperature for 2 h. It is then filtered off with suction 
and the resin is washed with dimethylformarnide (DMF). A further 360 mg of 
brornoacetic acid (acid reagent) in 8 ml of dimethylformarnide (DMF) are added, the 
mixture is shaken for 1 5 min, and the suspension is treated with 345 (il of pyridine 
and 543 mg of 2,6-dichlorobenzoyl chloride and shaken overnight at room 
temperature. The resin is then washed with dimethylformarnide (DMF), methanol 
and dichloromethane. 

The resin is treated with a solution of 2.24 g of l-phenyl-3-butylamine (amine 
reagent) in 7.5 ml of dimethyl sulfoxide (DMSO) and shaken overnight. The resin is 
then washed with dimethylformarnide (DMF), methanol, tetrahydrofuran (THF) and 
dichloromethane. 

The resin is treated with a solution of 2.6 ml of diisopropylcarbodiimide in 5 ml of 
dimethylformarnide (DMF) and a solution of 2.79 g of 3-bromo-4-methylbenzoic 
acid (acylating/sulfonylating reagent) in 1 8 ml of dimethylformarnide (DMF). It is 
shaken at room temperature for 3 h. The resin is then filtered off with suction, 
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washed with dimethylformamide (DMF) and again treated with a solution of 2.6 ml 
of diisopropylcarbodiimide in 5 ml of dimethylformamide (DMF) and a solution of 
2.79 g of 3-bromo-4-methylbenzoic acid in 18 ml of dimethylformamide (DMF). 
After shaking at room temperature for 3 h, the resin is washed with 
dimethylformamide (DMF), methanol and dichloromethane. 

The Tesin is suspended in 8 ml xylene, treated with 1.73 g of 3-nitrobenzeneboronic 
acid (boronic acid reagent) and a solution of 2.2 g of sodium carbonate in 9 ml of 
water and shaken for 5 min at room temperature. 227 mg of bis- 
(triphenylphosphane)-palladium(II) chloride and 170 mg of triphenylphosphane are 
then added and the mixture is stirred overnight at 85°C. The resin is then washed 
with tetrahydrofuran (THF)Avater 1:1, 0.25 M aqueous hydrochloric acid, water, 
dimethylformamide (DMF), methanol, tetrahydrofuran (THF) and dichloromethane. 
The resin is treated with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of 
N-methylpyrrolidone (NMP) and shaken overnight at room temperature. The resin is 
then washed with N-methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and 
dichloromethane. 

The resin is treated with a solution of 564 \x\ of diisopropylethylamine in 13 ml of 
tetrahydrofuran (THF)/dichloromethane 1:1 and a solution of 3.13 g of 4-nitrophenyl 
chloroformate in 13 ml of tetrahydrofuran (THF)/dichloromethane 1:1. After shaking 
at room temperature for 45 min, it is washed with tetrahydrofuran (THF) and 
dimethylformamide (DMF) and a solution of 1 . 1 7 g of 2-methoxyethylamine (amine 
reagent for urea formation) and 2.7 ml of diisopropylethylamine in 20 ml of 
dimethylformamide (DMF) are added. After shaking for 2 h, the resin is washed with 
dimethylformamide (DMF), methanol, tetrahydrofuran (THF) and dichloromethane. 
For removal of the product, the resin is shaken with 10 ml of trifluoroacetic acid 
(TFA)/dichloromethane for 1 h, filtered off, and the filtrate is concentrated in vacuo 
and purified on silica gel. 200 mg of the title compound are obtained. 
Mass spectrometry (ESI): 518. 
Retention time (HPLC): R, = 7.8. 



WO 00/35864 



- 188- 



PCT/EP99/09843 



Example 7: 

General synthesis scheme for method 7: 
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Example 7.1 : (2R,S>3-[3^(4 > 5-Dihydro-lH-Imidazol-2-yIainiDo)-biphenyI-4-vl|- 
2-(2A6-trimethyl-benzenesulfonylamino)-propanoic acid 




1.2 g of Wang polystyrene resin (Rapp-Polyrnere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1.088 g of (2R,S)-3-(4-bromophenyl)-2-(9-fluorenylmethoxy- 
carbonylamino)-propanoic acid (acid reagent) in 20 ml of dimethylformamide (DMF) 
is added. After shaking at room temperature for 15 min, the suspension is treated 
with 345 |il of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with dimethylformamide 
(DMF), methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution in dimethyl- 
formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 15 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 20 
min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). The 
resin is treated with a solution of 1.2 ml of diisopropylethylamine in 10 ml of tetra- 
hydrofuran (THF) and a solution of L53 g of 2,4,6-trimethylbenzenesuIfonyl 
chloride (sulfonylating/carbamoylating reagent) in 10 ml of tetrahydrofuran (THF). It 
is shaken overnight at room temperature. The resin is then washed with dimethyl- 
formamide (DMF), methanol and tetrahydrofuran (THF). 
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The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water and 
shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85 °C. The resin is then washed with tetrahydrofuran 
(THF)Avater (1:1), 0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofuran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and dichloromethane. 

The resin is treated with a solution of 1.13 ml of diisopropylethylamine in 10 ml of 
tetrahydrofuran (THF) and a solution of 400 jil of thiophosgene in 10 ml of 
tetrahydrofuran (THF) and shaken at room temperature for 2 h. The resin is then 
filtered off with suction, washed with tetrahydrofuran (THF), a solution of 1.5 ml of 
ethanol in 14 ml of dioxane is added and the mixture is stirred for 4 h at 70°C. The 
resin is then filtered off with suction, washed with dimethylformamide (DMF) and 
treated with a solution of 1.17 g of ethylenediamine in 20 ml of dimethylformamide 
(DMF). The suspension is stirred overnight at 70°C. The resin is then washed with 
dimethylformamide (DMF), methanol, tetrahydrofuran (THF) and dichloromethane. 
For removal of the product, the resin is shaken with 1 0 ml of trifluoroacetic acid 
(TFA)/dichloromethane for 1 h, filtered off, and the filtrate is concentrated in vacuo 
and purified on silica gel. 70 mg of the title compound are obtained. 



Mass spectrometry (ESI): 507. 
Retention time (HPLC): R, = 8.0. 
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Example 8: 

General synthesis scheme for method 8: 




5 x = 0,l 

y = o,i 
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Example 8.1; (3RSV3-(3'-( rflH-Benzoimidazol-2-vlmethvn-aminol-methvlUbi- 
phcnyl-3-sulfonylamino)-3-phenyl-propanoic acid 




1.2 g of polystyrene Wang resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 904 mg of C3R,S)-3-(9-fluorenylmethoxycarbonylamino)-3-phenyl- 
propanoic acid (amino acid reagent) in 9 ml of dimethylformamide (DMF) is added. 
After shaking at room temperature for 15 min, the suspension is treated with 345 |il 
of pyridine and 543 mg of 2,6-dichlorobenzoyl chloride. It is shaken overnight at 
room temperature. The resin is then washed with dimethylformamide (DMF), 
methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution in 
dimethylformamide (DMF) and shaken at room temperature for 10 min. It is then 
washed 3 times with dimethylformamide (DMF) and a further 15 ml of a 20% 
strength piperidine solution in dimethylformamide (DMF) are added. After shaking 
for 20 min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). 
The resin is treated with a solution of 452 ml of diisopropyiethylamine in 5 ml of 
tetrahydrofuran (THF) and a solution of 43 1 mg of 3-bromobenzenesulfonyl chloride 
in 5 ml of tetrahydrofuran (THF). It is shaken overnight at room temperature. The 
resin is then washed with dimethylformamide (DMF), methanol and tetrahydrofuran 
(THF). 

The resin is suspended in 9 ml of xylene, treated with 1.55 g of 3-formyl- 
benzeneboronic acid (boronic acid reagent) and a solution of 2.2 g of sodium 
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carbonate in 9 ml of water and shaken for 5 min at room temperature. 227 mg of bis- 
(triphenylphosphane)-palladium(II) chloride and 170 mg of triphenylphosphane are 
then added and the mixture is stirred overnight at 85°C. The resin is then washed 
with tetrahydrofuran (THF)Avater 1:1, 0.25 M aqueous hydrochloric acid, is then 
washed with water, dimethylformamide (DMF), methanol, tetrahydrofuran (THF) 
and dichloromethane. 

The resin is treated with a solution of 2.16 g of 2-aminomethylbenzimidazole 
dihydrochloride (amine reagent), 5.1 ml of diisopropylethylamine (for neutralization) 
and 2.68 ml of trimethyl orthoformate in 8 ml of dimethylformamide (DMF). After 
shaking at room temperature for 2 h, a solution of 3.14 g of tetrabutylammonium 
borohydride and 2.8 ml of acetic acid in 18 ml of dimethylformamide (DMF) is 
added. The mixture is shaken at room temperature overnight. The resin is then 
filtered off with suction and washed with dimethylformamide (DMF), methanol, 
tetrahydrofuran (THF) and dichloromethane. For removal of the product, the resin is 
shaken with 10 ml of trifluoroacetic acid (TFA)/dichloromethane for 1 h, filtered off, 
and the filtrate is concentrated in vacuo and purified on silica gel. 190 mg of the title 
compound are obtained. 



Mass spectrometry (ESI): 541. 
Retention time (HPLC): 1^ = 7. 1. 
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Example 8.2: OR^SVS-O^lfnretrahvdro-furan^vlmethvD-aminol-iTiethvn^ 
biphenyl-3-suIfonylamino)-3-phenyl-propanoic acid 




(3R,S)-3-(3 '-{ [(Tetrahydro-furan-2-ylmethyl)-amino]-methyl }-biphenyl-3-suIfonyl- 
amino)-3-phenyl-propanoic acid is prepared according to the procedure of example 
8.1, with the exception that 2-aminomethyltetrahydrofuran is used as amine reagent 
instead of 2-aminomethylbenzimidazole dihydrochloride. 

Mass spectrometry (ESI): 495. 
Retention time (HPLC): R, = 7.0. 

Example 8.3: f3R,SV3-f4^(f(lH-BenzoiinidazoI-2-vlmethvl)-aminoVmethvl)* 
biphenyl-3-sulfonylamino)-3-phenyl-propaiioic acid 




(3R,S)-3-(4'-{[(lH-Benzoimidazo^^ 

ylamino)-3-phenyl-propanoic acid is prepared according to the procedure of example 
8.1, with the exception that 4-formylbenzeneboronic acid is used as a boronic acid 
reagent instead of 3-formylbenzeneboronic acid. 
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Mass spectrometry (ESI): 451. 
Retention time (HPLC): R, = 6.9. 

Example 8.4: (3R,SV3-r4 , -f { r2-nH-Imidazol-4-vn-ethvll-amino)-methvn-bi- 

phenyl-3sulfonyIamino)-3-phenyl-propanoic acid 



(3R,S)-3-[4 , -({[2-(lH-Imida2ol-4-yl)-e%l]-amino}-methyl)-biphe^^^ 
amino]-3-phenyl-propanoic acid is prepared according to the procedure of example 
8.1, with the exception that 4-formylbenzeneboronic acid is used as a boronic acid 
reagent instead of 3-formylbenzeneboronic acid and 2-(imidazol-5-yl)-ethylamine is 
used as an amine reagent instead of 2-aminomethylbenzimidazole dihydrochloride. 

Mass spectrometry (ESI): 505. 
Retention time (HPLC): R, = 5.4. 

Example 8 .5: (3RSV3-r4^(ra-methvl-2-morpholin-4-vl-ethyIVaminol mcthYl)- 
biphenyl-3-$ulfonylamino)-3-phenyl-propanoic acid 




HO 
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(3R s S)-3-(4'-{ [(1 -methyl-2-morpholin-4-yl-ethyl)-amino]-meth^ 
sulfonylamino)-3-phenyl-propanoic acid is prepared according to the procedure of 
example 8.1, with the exception that 4-formylbenzeneboronic acid is used as a 
boronic acid reagent instead of 3-formylbenzeneboronic acid and 1 -morpholino-2- 
propylamine is used as an amine reagent instead of 2-aminomethylbenzimidazole 
dihydrochloride. 

Mass spectrometry (ESI): 538. 
Retention time (HPLC): = 5.9. 

Example 8.6: (2R > S)-2-(3 , -PropylaminomethyI-biphenyI-3-su]fonylamino)-3- 
pfaenyl-propanoic acid 



(2R,S)-2-(3 , -Propylaminomethyl-biphenyl-3-sulfonylamino)-3-phenyl-propanoic 
acid is prepared according to the procedure of example 8.1, with the exception that 
Fmoc-phenylalanine is used as an amino acid reagent instead of (3R,S)-3-(9- 
fluorenylmethoxycarbonylamino)-3-phenyl-propanoic acid and propylamine is used 
as an amine reagent instead of 2-aminomethylbenzimidazole dihydrochloride. 



Mass spectrometry (ESI): 453. 
Retention time (HPLC): R, = 7,6. 

'H-NMR (400 MHz, methanol) 8 = 8,04 (s, 1H), 7,89 (s, 1H), 7,80 (m, 2H), 7,74 (d, 
1H), 7,57 (m, 2H), 7,45 (d, 1H), 7,28 - 7,13 (m, 5H), 3,97 (dd, 1H, H-2), 3,03 (m, 
4H), 1,74 (m, 2H), 1,02 (t, 3H). 
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Example 8.7; (2RJSV2-(3'-f rrretrahvdrofuran-2-vl-methvn-aininol-methvl}.hi. 
phenyl-3-suIfonyIamino)-3-phenyl-propanoic acid 



(2R,S)-2-(3 ' - { [(Tetrahydrofuran-2-y]-methyl)-amino]-methyl } -biphenyl-3-sulfonyl- 
amino)-3-phenyl-propanoic acid is prepared according to the procedure of example 
8.1, with the exception that D,L-Fmoc-phenylalanine is used as an amio acid reagent 
instead of (3R,S)-3-(9-fluorenylmethoxycarbony]amino)-3-phenyl-propanoic acid 
and 2-aminomethyItetrahydrofuran is used as an amine reagent instead of 2- 
aminomethylbenzimidazole dihydrochloride. 

Mass spectrometry (ESI): 495. 
Retention time (HPLC): R, = 7,6. 



'H-NMR (400 MHz, methanol) 5 = 7,97 (s, 1H), 7,83 (d, 1H), 7,77 (s, 1H), 7,73 (d, 
1H), 7,68 (d, 1H), 7,60 (dd, 1H), 7,52 (m, 2H), 7,12 (m, 5H), 4,35 (d, 1H, J = 13,0 
Hz), 4,3 1 (d, 1H, J = 13,0 Hz), 4,18 (dddd, 1H, J = 2,8 Hz, J = 7,0 Hz, J = 7,0 Hz, J = 
10,0 Hz), 4,10 (dd, 1H, J = 5,6 Hz, J = 8,4 Hz, H-2), 3,92 (dd, 1H, J = 7,0 Hz, J = 
15,2 Hz), 3,83 (dd, 1H, J = 7,0 Hz, J = 15,2 Hz), 3,20 (dd, 1H, J = 4,8 Hz, 12,8 Hz), 
3,06 (dd, 1H, J = 5,6 Hz, J = 14,0 Hz, H-3a), 3,01 (dd, 1H, J = 10,0 Hz, J = 12,8 Hz), 
2,87 (dd, 1H, J = 8,6 Hz, J = 14,0 Hz, H-3b), 2,12 (m, 1H), 1,96 (m, 2H), 1,61 (m, 
1H). 




WO 00/35864 



- 198- 



PCT/EP99/09843 



Example 9: 

General synthesis scheme: 




5 
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Example 9.1 ; (2R > S)-2-[3 , -(Furan-2-yl-carboDylamino)-bi phenyl-3-sulfonyl- 
amino]-3-phenyl-propanoic acid 




1.2 g of Wang polystyrene resin (Rapp-Polymere, Tubingen; loading 1.08 mmol/g) 
are swollen in dimethylformamide (DMF). The solvent is filtered off with suction 
and a solution of 1005 mg of Fmoc-pheny!alanine (amino acid reagent) in 10 ml of 
dimethylformamide (DMF) is added. After shaking at room temperature for 15 min, 
the suspension is treated with 345 ul of pyridine and 543 mg of 2,6-dichlorobenzoyl 
chloride. It is shaken overnight at room temperature. The resin is then washed with 
dimethylformamide (DMF), methanol and dichloromethane. 

The resin is treated with 15 ml of a 20% strength piperidine solution dimethyl- 
formamide (DMF) and shaken at room temperature for 10 min. It is then washed 3 
times with dimethylformamide (DMF) and a further 15 ml of a 20% strength 
piperidine solution in dimethylformamide (DMF) are added. After shaking for 
20 min, it is washed with dimethylformamide (DMF) and tetrahydrofuran (THF). 
The resin is treated with a solution of 452 ml of diisopropylethylamine in 5 ml of 
tetrahydrofuran (THF) and a solution of 431 mg of 3-bromobenzenesulfonyl chloride 
in 5 ml of tetrahydrofuran (THF). It is shaken overnight at room temperature. The 
resin is then washed with dimethylformamide (DMF), methanol and tetrahydrofuran 
(THF). 

The resin is suspended in 7 ml of xylene, treated with 1.08 g of 3-nitrobenzene- 
boronic acid and a solution of 1.37 g of sodium carbonate in 6 ml of water and 
shaken for 5 min at room temperature. 227 mg of bis-(triphenylphosphane)- 
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palladium(II) chloride and 170 mg of triphenylphosphane are then added and the 
mixture is stirred overnight at 85°C. The resin is then washed with tetrahydrofuran 
(THF)Avater 1:1, 0.25 M aqueous hydrochloric acid, water, dimethylformamide 
(DMF), methanol, tetrahydrofuran (THF) and dichloromethane. The resin is treated 
with a solution of 5.4 g of tin(II) chloride dihydrate in 12 ml of N-methylpyrrolidone 
(NMP) and shaken overnight at room temperature. The resin is then washed with N- 
methylpyrrolidone (NMP), methanol, tetrahydrofuran (THF) and dichloromethane. 

The resin is treated with a solution of 1.45 g 2-furanyl-carboxylic acid (acid reagent) 
in 20 ml dimethylformamide (DMF). After shaking for 1 minute a solution of 2.64 
ml diisopropylcarbodiimide in 5 ml dimethylformamide (DMF) is added and the 
mixture is shaken for 3 hours at room temperature. The resin is then washed with 
dimethylformamide (DMF) and is treated with 1.45 g 2-furanyl-carboxylic acid in 20 
ml dimethylformamide (DMF) and 2.64 ml diisopropylcarbodiimide in 5 ml 
dimethylformamide (DMF) again. After shaking for 3 hours the resin is washed with 
dimethylformamide (DMF), methanol, tetrahydrofurane (THF) and dichloromethane. 

For removal of the product, the resin is shaken with 10 ml of trifluoroacetic acid 
(TFA)/dichloromethane 1:1 for 1 hour, filtered off. The filtrate is concentrated in 
vacuo and purified on silica gel. 201 mg of the title compound are obtained. 

Mass spectrometry (ESI): 49 1 . 
Retention time (HPLC): R, = 9,6. 

'H-NMR (400 MHz, methanol) 5 = 7,99 (s, 1H), 7,91 (s, 1H), 7,81 (d, 1H), 7,75 (m, 
2H), 7,66 (m, 1H), 7,52 - 7,43 (m, 2H), 7,41 (d, 1H), 7,29 (d, 1H), 7,1 1 (s, 5H), 7,68 
(m, 1H), 4,10 (dd, 1H, J =5,6 Hz, J - 10,8 Hz, H-2), 3,06 (dd, 1H, J = 5,6 Hz, J = 
13,8 Hz, H-3a), 2,85 (dd, 1H, J = 10,8 Hz, J= 13,8 Hz, H-3b). 
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Example 9.2: (SR^-S-rB^CZ-Benzamido-acetvlamino^-methoxy-bjphenyl-S- 
sulfonylamino]-3-phenyI-propanoic acid 




(3R,S>3-[3'-(2-Benzamido-acetylam 

phenyl-propanoic acid is prepared according to the procedure of example 9.1, with 
the exception that D,L-Fmoc-B-phenylalanine is used as an amino acid reagent 
instead of Fmoc-phenylalanine and benzoic acid is used as an acid reagent instead of 
2-furanyl-carboxylic acid. 
Mass spectrometry (ESI): 588. 
Retention time (HPLC): R< = 8,6. 

'H-NMR (400 MHz, methanol) 8 = 7,91 (d, 2H), 7,85 (s, 1H), 7,80 (s, 1H), 7,63 - 
7,53 (m, 3H), 7,49 (m, 2H), 7,40 (dd, 1H), 7,28 (d, 1H), 7,05 (s, 5H), 6,87 (d, 1H), 
4,72 (dd, 1H, J = 7,4 Hz, J = 7,4 Hz, H-3), 4,23 (s, 2H), 3,78 (s, 3H), 2,89 (dd, 1H, J 
= 7,2 Hz, J = 15,6 Hz, H-2a), 2,73 (dd, 1H, J = 7,6 Hz, J - 15,6 Hz, H-2b). 
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Example 10: 

General synthesis scheme for method 10:. 




5 
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Examplc 10.1.1: Ethyl 3-{f(3-bromophenyl)sulfonyl1amino)^phenvl- 



propanoate 




Ethyl 3-Amino-3-phenyl-propanoate (27g, 117 mmol) and 3-bromobenzen- 
sulfonylchloride (33 g,129 mmol) were dissolved in dichloromethane (660 ml) at 
0°C and 65 ml triethylamin were added. The mixture was stirred at 0°c for lh and at 
room temperature overnight. The reaction mixture was washed with aq IN HC1, 
brine and water and dried (MgS0 4 ). The concentrated organic solutions were 
recrystallized (acetic acid ethyl ester/petroleum ether) to yield 33g (68%) of the title 
material. 

Mass spectrometry (ESI): 412. 

Retention time (TLC): Rf = 0.6; (dichloromethane/methanol 10+1) 

Example 10.1.2: Ethyl S-fKS'-aminotl^^biphenyll^-yQsulfonyllamino)^- 
phenyl-propanoate 



23.5 g (57 mmol) of ethyl 3-{[(3-bromophenyl)sulfonyl]amino}-3-phenyl- 
propanoate 10J.1 were dissolved in 1,2 dimethoxyethane (270 ml) and 12.72 g (68 
mmol) of 3-aminobenzeneboronic acid hemisulfate were added along with 63 ml of 
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2N sodium carbonate solution and 1.2 g of bis(triphenylphosphine)palladiumdi- 
chloride. The mixture is refluxed for 2h at room temperature. Diluted with acetic acid 
ethyl ester and washed with brine. The organic layer is dried, concentrated and 
purified via twofold flash chromatography (dichloromethane/acetic acid ethyl ester 
10+1; petroleum ether/acetic acid ethyl ester 2+1). 

Mass spectrometry (ESI): 424. 

Retention time (HPLC): 7.46 min ((Kromasil CI 8; H 3 P0 4 acetonitrile gradient) 

Example 10.1.3: Ethyl S-irQ^IKcyanoiminoXmethylsuIfanyDmethyllamino)- 
[l,l f -biphenyl]-3-yl)sulfonyllamino}"3-phenyl-propanoate 




1.5 g of ethyl 3-{[(3'-amino[l,r-biphenyl]-3-yl)sulfonyl]amino}-3-phenyl- 
propanoate 10.1.2 were dissolved in 20 ml ethanol and 5.17 g of cyanimido- 
dithiocarbonate dimethyl ester were added. After 72h of reflux, the reaction mixture 
was separated by flash chromatography (dichloromethane/methanol 50+1) and 
subsequently median pressure liquid chromatography (MPLC) (dichloro- 
methane/acetic acid ethyl ester 2+1). lg (54.2%) of the title compound were 
obtained. 

Retention time (TLC): Rf= 0.6 (dichloromethane/methanol 10+1). 
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Example 10.1,4: Ethyl 3-f(3 , -{F(benzylamino)(cyanoimino)methy]1amino)m t - 
biphenyll-3-yl)suIfonylamino|-3-phenyl-propanoate 




0.3 g (0.57 mmol) Ethyl S^^S'-fKcyanoiminoXmethylsulfanyOmethyyaminoJtl ,1'- 
biphenyl]-3-yl)sulfonyl]amino}-3-phenyl-propanoate 10.1.3 were dissolved in 10 ml 
ethanol and 0.37g (3.4 mmol) benzylamine (amine reagent) was added. The mixture 
was refluxed for 20h, concentrated, and purified via flash chromatography 
(dichloromethane/acetic acid ethyl ester 5+1). 0.296 g (80%) were obtained. 

Mass spectrometry (ESI): 582 

Retention time (TLC): Rf = 0.3 (dichloromethane/acetic acid ethyl ester 4+1). 
m.p.: 80°C. 

Example 10.1,5: 3-[(3 , -{r(benzylamino)(cyanoimino)methyl1amino)[l > l T -bi- 
phenyI1-3-yl)sulfonylamino|-3-phenyl-propanoic acid 




0.21 g (0.36 mmol) of Ethyl 3-[(3 , -{[(benzylamino)(cyanoimino)methyl]amino}[l,l , - 
biphenyl]-3-yl)sulfonylamino]-3-phenyl-propanoate 10.1.4 were dissolved in 4 ml 
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1,2-dimethoxyethane and 2 ml water. 0.21 g Lithium hydroxyde were added and the 
reaction mixture was stirred for 2h at rt. The reaction being complete (tic control), it 
was extracted with ether (2x20 ml) and the water phase was acidified (acetic acid) 
and extracted with 3x50 ml acetic acid ethyl ester. The resulting crude material was 
solidified with ether. 

Mass spectrometry (ESI): 553 

Retention time (TLC): 0.4 (dichloromethane/methanol 4+1) 
m.p.: 90°C 

Example 10.2.4: Ethyl 3-[(3 t -{[(0"pyridyImethylamino)(cyanoimino)mcthyI]- 
aminolll^'-biphenyll-S-yQsulfonylaminol-S'phenyl-propanoate 




Ethyl 3-[(3 - { [(o-pyridylmethlamino)(cy anoimino)methyl]amino } [1 , 1 ! -biphenyl]-3 - 
yI)sulfonylamino]-3-phenyl-propanoate is prepared according to the procedure of 
example 10.1.4 with the exception that 2-aminomethylpyridine is used as an amine 
reagent instead of benzylamine. 

Mass spectrometry (ESI): 583 
m.p.: 82°C 
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Example 10.2.5: 3-[(3 f -{[(o-Pyridylmethylamino)(cyanoimino)inethyllamino)- 
[l^^b'phepyll-S-yOsulfonylaminol-S-phenyl-propanoic acid 




3-[(3'-{[(o-Pyridylmethlamino)(cyanoimino)methyI]amino} [1 ,r-biphenyl]-3-yl)sul- 
fonylamino]-3 -phenyl-propanoic acid is prepared from example 10.2.4 according to 
the procedure of example 10.1.5. 



Mass spectrometry (ESI): 555 
m.p.: 90°C 



Example 10.3,4: Ethyl 3-K3 > -{[(cycIopropylamino)(cyanoimino)methyl]amino}- 
[l ? l , -biphenyl]-3-yl)sulfonylamiDol"3-phenyl-propanoate 




Ethyl 3-[(3'-{[(cyclopropylamino)(cyanoimino)methyl]amino}[l,r-biphenyl]-3-yl)- 
sulfonylamino]-3-phenyl-propanoate is prepared according to the procedure of 
example 10.1.4 with the exception that cyclopropylamine is used as an amine reagent 
instead of benzylamine. 

Mass spectrometry (ESI): 532 
m.p.: 82°C 
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Example 10.3.5: 3-[(3 t -{KcyclopropyiamiDo)(cyanoimino)methyl]ainino)H4'- 
biphenyl]-3-yl)sulfonylaminoI-3-phenyl-propanoic acid 




3-[(3'- {[(cyc]opropylammo)(cyanoimino)methyl]amino} [1 , 1 '-biphenyl]-3-yl)sul- 
fonylamino]-3-phenyl-propanoic acid is prepared from example 10.3.4 according to 
the procedure of example 10.1.5. 

Mass spectrometry (ESI): 504 
m.p.: 120°C 
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Example 11: 

General synthesis scheme: 




5 
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Example 11.1.1: Ethyl 3-{K3 > -(K2-aminoaniIino)carbothioyl]amino)ri > l t - 
biphenyll-3-yl)suIfonyl1amino)-3-phenyl-propanoatc 



31.84 g (75 mmol) ethyl 3-{[(3 , -amino[l,l , -biphenyl]-3-yl)sulfonyl]amino}-3- 
phenyl-propanoate 10.1.2 were dissolved in 600 ml toluene and 8.62 g thiophosgene 
were added. The mixture was refluxed for 2h, evaporated and the residue dissolved in 
200 ml toluene. This solution was added dropwise to a solution of o- 
phenylendiamine (12.2 g 113 mmol) in 500 ml tetrahydrofurane/toluene (1/1) at 
40°C. The mixture was stirred for 12h at room temperature, concentrated and 
purified (flash chromatography: dichloromethane/acetic acid ethyl ester 10+1) to 
yield 43 g (100%). 

Mass spectrometry (ESI): 574. 

Retention time (HPLC): Rt = 7.08 min (Kromasil C18 5 aqHC10 4 (1 proz.) in 
acetonitrile Gradient, flux: 0.5 ml/min, 210 nm). 

Example 11.1.2; Ethyl S-ifSMlH-benzimidazoI^-ylaminoltl^l^biphenyll^-yll- 
sulfonylamino)-3-phenyl-propanoate 
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43 g (75mmol) of Ethyl 3-{[(3 , -{[(2-aminoanilino)ca^bothioyl]amino}[l,l , - 
biphenyl]-3-yl)sulfonyi]amino}-3-phenyl-propanoatc 11.1.1 and 16.24 g (75 mmol) 
of yellow mercury oxide were mixed with 1.51 CHC1 3 and refluxed for 6h. The 
resulting material was purified via flash chromatography (dichloromethane/acetic 
acid ethyl ester 3+1). Recrystallization from acetic acid ethyl ester led to 27.8 g 
(68%). 

m.p.: 83°C. 

Example 11,1.3: Ethyl 3-{r3 t -(lH-benzimidazol-2-ylamino)fl,l t -biphenyIl-3- 
yl]suIfonylamino}-3-phenyl-propanoate 




200 mg (0.37 mmol) Ethyl 3-{[3 , -(lH-benzimidazol-2-ylammo)[l 5 l , -biphenyl]-3- 
yl]sulfonylamino}-3-phenyl-propanoate 11.1.2 were dissovled in 20 ml 
12,dmiethoxyethane and 18 ml water. 0.2g Li OH were added and after 2h at room 
temperature, the solution was extracted with ether and the aqueous phase was 
acidified with acetic acid. The precipitate was collected and washed with water and 
ether. 0.163 mg (86%). 



Mass spectrometry (ESI): 512. 
m.p.: 180° 



WO 00/35864 



-212- 



PCT/EP99/09843 




WO 00/35864 



-213- 



PCT/EP99/09843 



Example 12.1,1: Methyl (2S)-3-(4-bromophenyl)-2-mesitylsulfony]amino- 
propanoate 

O 




At 0°C, 9.35 g (42.77 mmol, 1.05 equiv.) mesitylenesulfonyl chloride (sulfonylating 
reagent) is added to a solution of 12.0 g (40.47 mmol, 1.0 equiv.) methyl (2S)-3-(4- 
bromophenyl)-2-aminopropanoate hydrochloride in 100 mi dry pyridine. The cooling 
bath is removed and the mixture is stirred at room temperature over night. Then, the 
pyridine is evaporated under reduced pressure and the semi-solid crude product is 
partitioned between 2-molar aqueous hydrochloric acid and ethyl acetate. The 
organic layer is successively washed with 2-molar aqueous hydrochloric acid, water 
and brine. Dried over unhydrous sodium sulfate. The product is filtered over a pad of 
silica, using cyclohexane/ethyl acetate 2:1 as the solvent. 15.5 g (35.20 mmol, 86% 
yield) are obtained as a white, crystalline solid. 

Mass spectrometry (ESI): 462/464 (M+Na + ), 440/442 (M+H + ). 

Retention time (TLC): R f = 0.70 (cyclohexane/ethyl acetate, 1:2). 

'H-NMR (400 MHz, dimethylsulfoxide-d 6 ): 5 = 8.31 (1H, d), 7.28 (2H, d), 7.00 (2H, 

d), 6.87 (2H, s), 3.82 (1H, m), 3.42 (3H, s), 2.90 (1H, dd), 2.72 (1H, dd), 2.39 (6H, 

s\ 2.27 (3H, s). 
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Example 12.1.2: Methyl (ZSyS-Ca^aminofig'-biphcnylM-yD-Z-mesitylspl- 
fonylamino-propanoate 



O 




Under an atmosphere of argon, a vigorously stirred suspension of 25.0 g (56 .77 
rnmol, 1 .0 equiv.) methyl (25)-3-(4-bromophenyl)-2-mesitylsulfonylamino- 
propanoate 12.1.1, 12.67 g (34.06 mmol, 1,2 equiv.) 3-aminophenylboronic acid 
hemisulfate and 1.2 g (1.70 rnmol, 0.03 equiv.) dichlorobis(triphenylphosphino)- 
palladium in 350 ml dimethoxy ethane is treated with 62.5 ml (125 rnmol) of a 2- 
molar solution of sodium carbonate in water. The mixture is heated to reflux. After 
three hours, the reaction is completed and the reaction mixture is cooled to room 
temperature. After dilution with ethyl acetate, the mixture is successiveley washed 
with 5% aqueous sodium dihydrogenphosphate, water and brine. Dried over 
anhydrous sodium sulfate. After removal of the solvent, the crude product is purified 
by suction filtration over silica using cyclohexane/ethyl acetate 2:1 as the solvent 
20.65 g (45.63 rnmol, 80% yield) of a white amorphous solid are obtained. 

Mass spaectrometry (ESI): 905 (2M+H*), 453 (M+H + ) 

Retention time (TLC): Rf = 0.45 (cyclohexane/ethyl acetate, 1:2) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 8.29 (1H, d), 7.30 (2H, d), 7.08 (1H, 

t), 7.07 (2H, d), 6.84 (2H, s), 6.80 (1H, s), 6.72 (1H, d), 6.55 (1H, d), 5.10 (2H, s), 

3.87 (1H, m), 3.40 (3H, s), 2.95 (1H, dd), 2.80 (1H, dd), 2.42 (6H, s), 2.10 (3H, s). 
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Example 12,1.3: Methyl (2S)-2-Kmesitylsu1fonyl)amino1-3-(3 , -{r(Z)-l-fmethvl- 
sulfanyl^-nitroethenyllaminojfl^l'-biphenyll^-yO-propanoate 



O 




9.1 3g (55.24 mmol) of 2-nitro-l,l-di(thiomethyI)ethylene and 2.50g (5.52 mmol) of 
methyl (2S)-3-(3'-amino[l J'-biphenylJ^-y^^-mesitylsulfonylamino-propanoate 
12.1.2 were refluxed in 450 ml n-propanol for 4h. The reaction mixture was 
concentrated and purified via flash chromatography (dichloromethane/acetic acid 
ethyl ester 5+1). The product crystallized from dichloromethane/Ether to furnish 2.85 
g(91%). 

Mass spectrometry (ESI): 569. 

Retention time (HPLC): Rt = 9.77 min (Kromasil CI 8, H 3 P0 4 in acetonitrile 
Gradient, flux: 0,5 ml/min, 210 nm). 

Retention time (TLC): Rf = 0.60 (dichloromethane/acetic acid ethyl ester =10+1). 
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Example 12.1.4: Methyl (2S>3-(3 f -{KE)-l-(cycIopropyIamino)-2-nitroethenyl1- 
aminojtl^l'-biphenyll^-yl^-KmesitylsuIfonyOaminol-propanoatc 



2.5 g (4.38 mmol) Methyl (2S)-2-mesitylsulfonylamino-3-(3 , -{[(Z)-l -(methyl- 
sulfanyl)-2-nitroethenyl]axnino} [1 , 1 '-biphenyi]-4-yl)-propanoate 1 2. 1 .3 were 
dissolved in 60 ml propanol and 0.75g cyclopropylamine (amine reagent) were 
added. The mixture was refluxed for lh concentrated and purified via flash 
chromatography (dichloromethane/methanol 10+1) to give 2.2g (86%). 

Mass spectrometry (ESI); 578. 

Retetion time (HPLC): Rt = 8.67 min (Kromasil CI 8, H3P04 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nm). 

Example 12,1.5: (2S)-3-(3 , -{KE)-l-(cyclopropylamino)-2-nitroetheny]lamino}- 
[lyl'-biphenyll^-yQ^f^esitylsulfony^aminol-propanoic acid 



O 




O 
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2g (3:456 mmol) Methyl (2S)-3-(3 , -{[(E)-l-(cyclopropylamino)-2-nitroethenyl]- 
amino}[lJ r -biphenyl]^-yl)-2-mesitylsulfonylamino-propanoate 12.1.4 were dissol- 
ved in 90 ml 1,2 dimethoxymethane and 80 ml water. Then 2g LiOH were added and 
the solution was stirred over night at it. The mixture was extracted twice with ether 
and the residing aqueous phase was acidified (acetic acid). The precipitate was 
recristallized from dichloromethane/methanol to yield 1.3g (66.6%) 

Mass spectrometry (ESI): 564. 

Retention time (HPLC): Rt = 7.82min (Kromasil CI 8, H 3 P0 4 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nm). 
m.p.: 149°C. 

Example 12.2.3: Methyl (2S)-2-K(S>campher-10-yl-sulfonyl)amino|-3-(3 t -{[(Z)- 
l-CmethylsulfanyO^-DitroethenyHaminolflyl^biphenyll^-yQ-propanoate 



Methyl (2S)-2.[((S)-campher.l0-yl-sulfonyl)amino]-3-(3 , -{[(Z)-l-(methylsulfanyl)- 
2-nitroethenyl]amino}[l 3 r-biphenyl]-4-yl)-propanoate is prepared according to the 
procedure of example 12.1.1-12.1.3, with the exception that (S)-(+)-campher- 
10-sulfonyl chloride is used as a sulfonylating reagent instead of mesitylenesulfonyl 
chloride. 



O 
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Example 12,2.4: Methyl (2S)-3-(3 t -{f(EM-(cyclopropylamino)-2-nitroethenyll- 
amino}[M'-biphenyl1-4-y^ 



Methyl (2S)-3-(3'- { [(E)-l -(cyclopropylamino)-2-nitroethenyl]amino} [1 , 1 '-biphenyl]- 
4-yl)- 2-[((S)-campher-10-yl-sulfonyl)amino]-propanoate is prepared from example 
12.2.3 according to the procedure of example 12.1 .4. 

Example 12.2.5: (2S>3-(3 , -{[(E>l-(cyclopropylamino)-2-nitroethenyllamino}- 
[l,r-biphenyl]-4-yl)-2-f((S)-campher-lQ>yl-sulfonyl)aminol-propanoic acid 



0.25 g Methyl (2S)-3-(3'-{[(E)-l-(cyclopropylamino)-2-nitroethenyl]amino}[l,l'- 
biphenyl]-4-yl> 2-[((S)-campher- 1 0-yl-sulfonyl)amino]-propanoate 1 2.2.4 were 
saponified with LiOH as described above to yield 0.175g (71%). 

Mass spectrometry (ESI): 597. 

Retention time (HPLC): Rt = 7.42 min (Kromasil CI 8, H 3 P0 4 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nM). 

Retention time (TLC): Rf = 0.4 (dichloromethane/methanol 4+1). 




O 
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Example 13: 

General synthesis scheme: 
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Example 13.1.1: Methyl (2S>3-{3 r -[(2-cthoxy-3,4>dioxo-l-cyclobuten-l-vn- 
aminolflj^biphenyll-^yll^mesitylsulfonylamina-propanoate 



O 




2 g of Methyl (2S)-3-(3'-amino[l ,r-biphenyl]-4-yl)-2*mesityIsulfonylamino- 
propanoate 12.1.2 were mixed with 0.75 g 3,4-diethoxy-3-cycIobuten-l,2-dion in 40 
ml 1 propanol and refluxed for 20h. Purification by flash chromatography 
(dichloromethane/acetic acid ethyl ester 10+1) yielded 1,5 g of the title compound* 

Example 13.1.2: Methyl (2S)-3-(3 l -{[2-(cyclopropylamino)-3 > 4-dioxo-l-cyclo- 
buten-l-yl]amino)[l,l ! -biphenyll-4-yl)-2-[(mesitylsulfonyl)aminol*propanoate 



O 




0.2 g methyl Methyl (2S)-3-{3'-[(2-ethoxy-3,4-dioxo-l-cyclobuten-l-yl)amino][l,r- 
biphenyl]-4-yl}-2-mesitylsulfonylamino-propanoate 13.1.1 were dissolved in 10 ml 
iso-propanol and 0.24 ml cyclopropylamine were added. The mixture was refluxed 
for 2h concentrated an purified via flash chromatography (dichloromethane/methanol 
1 0+1) to obtain 0.2 g of the title material. 
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Example 13.1.3: (2S)-3-(3 , *{f2-(cyclopropylamino)-3,4-dioxo-l-cyclobuten-l-yll> 
amino) [1,1 '-biphenyll^yQ^-fCmesitylsulfonyQaminol'propanoic acid 



O 




70 mg Methyl (2S)-3 -(3*- { [2-(cy clopropy lamino)-3 ,4-dioxo- 1 -cy clobuten- 1 -yl]- 
amino} [1,1 l -biphenyl]-4-yl>2-[(mesitylsulfonyl)amino]-propanoate 1 3 . 1 .2 were 
dissolved in 1.6 ml dimethoxy ethane and 0.8 ml water and 70 mg LiOH were added. 
The precipitate obtained after acidification was collected and purified by flash 
chromatography (dichloromethane/methanol 25+1) to yield 50 mg. 

Mass spectrometry (ESI): 573. 

Retention time (TLC): Rf = 0.3 (dichloromethane/methanol 4+1). 

Retention time (HPLC): Rt = 7.27 min ((Kromasil CI 8, HC10 4 in acetonitrile 

Gradient, flux: 0.5 ml/min, 210 nm). 

m.p.: 164°C. 
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Example 14: 

General synthesis scheme: 




5 
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Example 14.1.1: Ethyl S-KO'-rCaminocarbothioyljaminoHlJ^biphenyll-S-yl}- 
sulfonyl)amino]-3-phenyl-propanoate 




4.25 g of Ethyl 3- { [(3'-amino[l , 1 '-biphenyl]-3-yl)sulfonyl]arnino} -3-phenyl- 
propanoate 10.1.2 and 1.26 g thiophosgene were disolved in 50 ml toluene refluxed 
for 1.5 h. The reaction mixture was concentrated and 50 ml tetrahydrofurane were 
added. NH 3 was bubbled into the solution for 30 min. Purification via flash 
chromatography (petrolium ether/acetic acid ethyl ester 1+1) and crystalisation 
(dichloromethane) gave 3.9 g of the title material. 

Example 14.1.2: Ethyl S-iKS'-jtiminoCmethylsulfanyDmethyllaminolll,!^ 
biphenyl1-3-yI)suIfonyl]amino}-3-phenyl-propanoate 




2.42 g of Ethyl 3-[({3 f -[(aminocarbothioyl)amino][l,r-biphenyl]-3-yl}sulfonyl)- 
amino]-3-phenylpropanoate 14,1.1 were dissolved in 80 ml methanol and 0.89 g 
Iodomethan were added. After reflux for 2h, the reaction mixture was concentrated 
and crystalized from ether to obtain 3.1 g. 
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Example 14.1.3: Ethyl 3-K3 , -{rK2,2-diethoxyethyl)amino1(immo)methyll a mino}- 
[l^l'-biphenyll-S-y^sulfonylaminol-S-phcnyl-propanoate 




1.25 g Ethyl 3-{[(3 , -{[imino(methylsulfanyl)me%l]amino}[l,l^biphen 
sulfonyl]amino}-3-phenyI-propanoate 14.L2 were dissolved in 20 ml n-propanol and 
0.32 g aminoacetaldehyde-diethylacetal were added dropwise to the boiling solution 
within 6h. flash chromatography (dichloromethane/acetic acid ethyl ester4+l) 
yielded l.lg. 
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Example 14.1.4: 3-{r3 , >(lH-imidazol>2-ylamino)|l > l , -bipheDyl]-3-yl1sulfonYl)-3- 
phenyl-propanoic acid 

Example 14.1.5: S-lfS'^-amino-lH-imidazol-l-yOfig'-biphenyll^-yllsulfonyl)- 
3-phenyl-propanoic acid 




1 g Ethyl 3-[(3'-{[[(2,2-diethoxye%l)amino](imm^^ 

3-yl)sulfonylamino]-3-phenyl-propanoate 14.13 was stirred in 100 ml 6N aq HC1 at 
reflux for lh. Afterwards, the solution was made basic (NaOH), extracted with 
dichloromethane and acidified (acetic acid). The separated crystalline material (230 
mg) was separated via HPLC to yield 94 mg S-IP'^lH-imidazol^-ylam^fl,!^ 
biphenyl]-3-yl]su!fonyI}-3-phenyl-propanoic acid 14.1.4: 

Retention time (HPLC): Rt = 7.09 min; Kromasil C18, H 3 P0 4 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nm) 

and 38 mg 3-{ [3 , -(2-amino-l H-imidazol- 1 -y!)[ 1 , 1 M)iphenyl]-3-yl]sulfonyl } -3- 
phenyl-propanoic acid 14.1.5: 

Retention time (HPLC): Rt = 8.77 min; Kromasil CI 8, H 3 P0 4 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nm). 
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Example 15.1.1: Ethyl 3-phenyI-3-(r3 , -(13-thia2ol-2-yIamino)[l,l'-biphenyl)-3- 
yl] sulfony laminoj-propanoa t e 




0.97 g of Ethyl 3-[({3'-[(aminocarbothioyl)amino][l 3 l'-biphenyl] -3 -yl} sulfony 1)- 
amino]-3-phenyl-propanoate 14.1.1 and 0.48 g of 1,2-dichloroethylether were heated 
in water and i-propanol was added such that a clear solution resulted. After 1 h an 
additional 100 mg of 1,2 dichloroethylether were added and reflux was continued for 
Ih. 

After aqueous work-up and flash chromatography, 0.62 g of the title compound 
resulted. 

Example 15.1.2: S-phenyl-S-IP^a^-thiazoI^-ylaminoiria'-biphenyll-S-yllsuI- 
fonylaminoj-propanoic acid 




0.2 g of Ethyl 3-phenyl-3-{[3'-(l>thia2ol-2^ 

amino}-propanoate 15.1.1 were saponified in 15 ml dimethoxyethane 12ml water 
and 0.2 g LiOH. After aqueos work-up and flash chromatography (dichloro- 
methane/methanol 10 + 1) 65 mg were obtained. 



Mass spectrometry (ESI): 480. 
m.p: 130°C (decomposition). 
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Example 16: 

General synthesis scheme: 
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Example 16.1,1: Methyl (2S)-3-(3 , -{K2-aminoaDiIiDo)carbothioyIlamino)[ia > - 
biphenyll-4-yl)-2-[(mesitylsulfonyl)amino1-propanoate 



O 




0.91 g of Methyl (2S)-3-(3 , -amino[l J'-biphenylJ-^yD^-KmesitylsulfonyOamino]- 
propanoate 12.1.2 were dissolved in 20 ml toluene and 0.23 g thiophsogene were 
added. The reaction mixture was refluxed for 2h, concentrated, redissolved in 20 ml 
toluene and added dropwise to a solution of o-phenylendi amine in toluene at 40°C. 
Stirring for 2h resulted in a precipitate that was collected to yield 0.73 g of the title 
compound. 

Example 16.1.2: Methyl (ZSVa'CS^I^aminoaDilinolcarbothioyllaminoiriq'- 
biphcnyll-4-y))-2-[(mesitylsulfonyl)amino]-propanoate 



O 




0.4 g of Methyl (2S)-3-(3 , -{[(2-aminoanilino)carbothioyl]amino}[l,l , -biphenyl]-4- 
yl)-2-[(mesitylsulfonyl)amino]-propanoate 16.1.1 were dissolved in CHC1 3 (30 ml) 
and yellow HgO (0.1 4g) were , added. After 8h of reflux, purification by flash 
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chromatography (dichloromethane/acetic acid ethyl ester 10+1) yielded 336 mg of 
the title compound. 

Example 16,1.3: (2S)-3-13 t -(lH-benzimidazoI-2-ylamino)[l,l , -biphenyll-4-yll-2- 
[(mesitylsuIfonyl)amino]propanoic acid 




0.19 g Methyl (2S)-3-(3 , -{[(2-aminoanilino)carbothioyl]amino}[l s r-biphenyl]-4-yl)- 
2-[(mesitylsulfonyl)amino]-propanoate 16,1.2 were saponified in 15 ml dimethoxy- 
ethane 12 ml water and 0.19 g LiOH. Aqueous workup and recrystallization 
(methanol) yielded 0.13 g. 

Mass spectrometry (ESI): 554 

Retention time (HPLC): Rt = 7.1 min (Kromasil C18, H 3 P0 4 in acetonitrile 
Gradient, flux: 0.5 ml/min, 210 nm). 
m.p.: 190°C(decomp). 
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Example 17 

General synthesis scheme: 

R 




H - 

5 
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Example 17.1.1: Methyl (2S>2-[(mesitylsulfony1)amino^ 

sulfanylH-oxo-lH-lflambda]4^,5-thi^^^ 

propanoate 



0.50 g of Methyl (2S>3-(3'-amino[l,r-biph^^ 

propanoate 12.1.2 and 0.64 g of 3,4-bis(methylthio)-l,2 3 5-thiadiazole-l -oxide 
(J.Am.Chem.Soc. 1982, 1375-80) were dissolved in 10 ml n-propanol and refluxed 
over night. Purification by flash chromatography (dichloromethane/acetic acid ethyl 
ester = 10+1) yielded 0.258 g of the title compound. 

Example 17.1.2: Methyl (2S)-2-f(mesitylsulfonyl)aniino1-3-(3 t -{r4-(cyclo> 
propylaminoH-oxo-lH-1 flambdal4,2,5-thiadiazol-3-yl] amino) [1,1 t -biphenyl]-4- 
yI)-propanoate 



0.24 g of Methyl (2S)-2-[(mesitylsulfonyl)amino]-3-(3'-{[4-(methylsuIfanyl)-l-oxo- 
1 H-l [lambda]4,2,5-thiadiazol-3-yl]amino} [1,1 '-biphenyl]-4-yl)-propanoate 17.1.1 
were dissolved in n-propanol and heated to 50° together with 0.23 g 
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cyclopropylamine for 2h. flash chromatography (dichloromethane/acetic acid ethyl 
ester) yielded 214 mg of the title compound. 

Example 17,1.3: (2S)-2-f(MesityIsuIfonyl)amino^ 

oxo-lH■l[lambda]4 > 23-thiadiazol-3-yIlamino)[l > l^bipheny]^4-yl>propanoic 
acid 




190 mg of Methyl (2S)-2-[(mesitylsulfonyl)amino]-3-(3'-{[4-(cyclopropylamino)-l- 
oxo- 1H-1 [lambda]4 5 2,5-thiadiazol-3-yl]amino} [1 , 1 '-biphenyl]-4-yl)-propanoate 
17.1.2 were saponified in 20 ml dimethoxyethane and 20 ml water. By addition of 
0.19 mg LiOH Acidification (acetic acid) and crystallisation (acetic acid ethyl ester) 
yielded 97 mg of yellow crystals. 

Mass spectrometry: 594. 
m.p. 1 80°C (decomposition). 
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Example 18: 

General synthesis scheme: 




Y 
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Example 18.1.1: Methyl (25)*3-(3 t >formyI[l 1 l , -biphenyl1-4-Yl)-2-inesitvlsulfopyl^ 
amino-propanoate 



O 




Under an atmosphere of argon, a vigorously stirred suspension of 10.0 g (22.71 
mmol, 1.0 equiv.) methyl (2S)-3-(4-bromophenyl)-2-mesitylsulfonylamino-pro- 
panoate 12.1.1, 3.75 g (24.98 mmol, 1,1 equiv.) 3-formyl phenyl boronic acid and 
0.48 g (0.68 mmol, 0.03 equiv.) dichlorobis(triphenylphosphino)palladium in 120 ml 
dimethoxy ethane is treated with 13.67 ml (27.34 mmol, 1.2 equiv.) of a 2-molar 
solution of sodium carbonate in water. The mixture is heated to reflux. After five 
hours, the reaction is completed and the reaction mixture is cooled to room 
temperature. After dilution with ethyl acetate, the mixture is successiveley washed 
with 5% aqueous sodium dihydrogenphosphate, water and brine. Dried over 
anhydrous sodium sulfate. After removal of the solvent, the crude product is purified 
by suction filtration over silica using cyclohexane/ethyl acetate 4:1 as the solvent. 
9.6 g (20.62 mmol, 91% yield) of a colorless glass-like solid. 

Mass spectrometry (ESI): 488 (M+Na + ), 466 (M+H + ). 

Retention time (TLC): Rf = 0.20 (cyclohexane/ethyl acetate, 4:1) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 8 = 10.11 (1H, s), 8.32 (1H, d), 8.15 

(1H, pseudo-t), 7.98 (1H, pseudo-td), 7.89 (1H, pseudo-td), 7.69 (1H, pseudo-t), 7.50 

(2H, d), 7.18 (2H, d), 6.81 (2H, s), 3.91 (1H, m), 3.42 (3H, s), 3.00 (1H, dd), 2.82 

(1H, dd), 2.41 (6H, s), 2.03 (3H, s). 
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Example 18.1.2: Methyl (25)-2-mcsitylsulfonylamino-3-{3 T -K2-pyridinyI- 
amino)mcthyl1[l ? r-biphenyll-4-yl}-propanoate 



O 




A solution of 9.20 g (19.76 mmol, 1.0 equiv.) methyl (2S)0-(3'-formyl[l,r- 
biphenyl]-4-yl)-2-mesitylsulfonylamino-propanoate 18.1.1 and 3.72 g (39.52 mmol, 
2.0 equiv.) 2-aminopyridine in a mixture of 1 8 ml acetic acid and 250 ml methanol is 
stirred at room temperature. After five hours, 4.97 g (79.04 mmol, 4.0 equiv.) sodium 
cyanoborohydride are added and the mixture is kept stirring for over night. With 
caution (HCN !), 100 ml aqueous 2-molar hydrochloric acid are added. Most of the 
solvent is removed on a rotary evaporator at 80°C. The residue is neutralized with 2- 
molar aqueous sodium hydroxide. The product is beeing extracted with ethyl acetate. 
The organic layer is washed with brine and dried over unhydrous sodium sulfate. 
After evaporation of the solvent, the crude product is purified by suction filtration 
over silica with dichloromethane/ethyl acetate 4:1 as the solvent. The product thus 
obtained is further purified by recrystallization from diethyl ether with a minimum 
amount of ethyl acetate. 5.4 g (9.93 minol, 50% yield) of an off-white solid are 
obtained. 

Mass spectrometry (DCI/NH 3 ): 544 (M+IT) 

Retention time (TLC): R, = 0.1 1 (dichloromethane/ethyl acetate, 5:1) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 8.30 (1H, d), 7.96 (1H, dd), 7.58 

(1H, s), 7.44 (1H, d), 7.41-7.29 (5H, m), 7.11 (2H, d), 7.04 (1H, t), 6.78 (2H, s), 6.53 
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(1H, d), 6.47 (1H, dd), 4.54 (2H, d), 3.88 (1H, m), 3.42 (3H, s), 2.97 (1H, dd), 2.79 
(1H, dd), 2.38 (6H, s), 2.01 (3H, s). 

Example 18.1.3: (l^-I-MesitylsulfonylamiDO-S-IS'-^-pyridinylainino)- 
methyl] [14 ! -biphenyIl-4-yl)-propaiioic acid 



A solution of 100 mg (0.184 ramol) methyl (2iS}-2-mesitylsulfonylamino-3-{3 f -[(2- 
pyridinylamino)methyl][l 5 r-biphenyl]-4-yl}-propanoate 18.1.2 in a mixture of 5 ml 
tetrahydrofurane and 2-molar aqueous sodium hydroxide is stirred at room 
temperature. After 20 hours, diluted hydrochloric acid is added until the pH reaches 
3-4. The product precipitates and is collected by filtration and washed with water 
tetrahydrofurane. 86 mg (0.162 mmol, 88% yield) of a white solid are obtained. 

Mass spectrometry (ESI): 530 (M+H+) 

Retention time (TLC): Rf = 0.20 (ethyl aeetate/methanol, 4:1) 

] H-NMR (300 MHz, dimethyIsulfoxide-d 6 ): 5 = 7.97 (1H, dd), 7.57 (1H, s), 7.43 
(1H, d), 7.40-7.27 (6H, m), 7.12 (2H, d), 7.02 (1H, t), 6.81 (2H, s), 6.53 (1H, d), 
6.47 (1H, dd), 4.53 <2H, d), 3.52 (1H, m), 2.97-2.82 (2H, m), 2.43 (6H, s), 2.06 (3H, 
s). 
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Example 18.2.2: Methyl (2^)-2-mesitylsulfonyIamino-3-{3 , -Kl > 3-thiazoI-2- 
y]amino)methylU14 T -biphenyl1-4-yl}-propanoate 



O 




A solution of 500 mg (1.074 mmol, 1.0 equiv.) methyl (2S)-3-(3 r -fo^myl[l 3 l , - 
biphenyl]-4-yl)-2-[(mesitylsulfonyl)amino]-propanoate 1 8.1 .1 1 18.3 mg (1.181 
mmol, 1.1 equiv.) 2-aminothiazole and 100 mg piperidine in 5 ml tetrahydrofurane is 
warmed to 90°C in an oil bath. Upon reaching this temperature, the solvent is 
carefully removed under vacuo (14 Torr) and the reaction mixture is kept for four 
hours at 90°C and 14 Torr. After cooling to room temperature, the material is 
dissolved in 50 ml methanol and 675 mg (10.74 mmol, 10.0 equiv.) sodium 
cyanoborohydride are added. The mixture is stirred at room temperature over night. 
Then, the solvent is removed on a rotatory evaporator and the residue is taken up 
with ethyl acetate and successively washed with 5% aqueous sodium 
dihydrogenphosphate and brine. Dried over unhydrous sodium sulfate. The crude 
product is purified by flash chromatography (silica, cyclohexane/ethyl acetate 1:1). 
240 mg (0.437 mmol, 41% yield) of a white solid are obtained. 

Mass spectrometry (ESI): 550 (M+H + ) 

Retention time (TLC): Rf = 0.20 (dichloromethane/ethyl acetate, 7:3) 
'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 8.29 (1H, d), 8.07 (1H, t), 7.60 (1H, 
s), 7.48 (1H, d), 7.41 (1H, t), 7.38 (2H, d), 7.32 (1H, d), 7.11 (2H 5 d), 7.01 (1H, d), 
6.79 (2H, s), 6.61 (1H, d), 4.52 (2H, d), 3.88 (1H, m), 3.42 (3H, s), 2.97 (1H, dd), 
2.79 (1H, dd), 2.40 (6H, s), 2.02 (3H, s). 
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Example 18.2,3: (Z^-Z-Mesitylsulfonylamino-S-IS'-fCl^-thiazol-l- 
ylamino)methylHl ? r-biphenyll-4-yl)-propanoic acid 



To a solution of 125 mg (0.227 mmol) methyl (2iS)-2-mesitylsulfonylamiT^o-3-{3 , - 
[(l,3-thiazol-2-ylamino)methyl][l,r-biphenyl]-4-yl}-propanoate 1 8.2.2 in 8 ml 
tetrahydrofurane is added 8 ml aqueous 2-molar sodium hydroxide. The mixture is 
vigorously stirred over night at room temperature. Then, the pH is adjusted to 3 by 
addition of 6-molar aqueous hydrochloric acid. The precipitated product is isolated 
by filtration and washed with water and a small amount of tetrahydrofurane. 110 mg 
(0.205 mmol, 90% yield) of a white solid are obtained. 

Mass spectrometry (ESI): 536 (M+H + ), 558 (M+Na + ) 
Retention time (TLC): = 0. 16 (ethyl acetate/methanol, 3:1) 

"H-NMR (300 MHz, dimethylsulfoxide-dj: 5 = 8.04 (1H, t), 7.59 (1H, s), 7.48 (1H, 
d), 7.39 (1H, t), 7.37 (2H, d), 7.30 (1H, d), 7.17 (2H, d), 7.01 (1H, d), 6.92 (2H, s), 
6.89 (1H, broad), 6.60 (1H, d), 4.51 (2H, d), 3.30 (1H, m, obscured by the water 
signal), 3.02 (1H, dd), 2.92 (1H, dd), 2.51 (6H, s, obscured by the dimethylsulfoxide 
signal), 2.16 (3H, s) 
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Example 19.1.1: Methyl (25)-3-{3 t -Klg>imidazol-2-ylcarbonyl)amino1Hg f - 
biphenyl]-4-yl}-2-[(mesitylsulfoDyl)aniinol-propanoate 



O 




To a solution of 200 mg (0.44 mmol, 1.0 equiv.) methyl ^S^S-O'-aminon,!'- 
biphenyl]-4-yl)-2-mesitylsulfonylamino-propanoate 12.1.2 in 10 ml dry tetrahydro- 
furane are added 140 |il (1.77 mmol, 4.0 equiv.) pyridine and a suspension of 46 mg 
(0.24 mmol, LI equiv.) S^lO/f-diimidazofl^-a^^-t/Jpyrazine-SJO-dione in a 
mixture of 5 ml tetrahydrofurane and 1ml iV^-dimethyl formamide. The resulting 
suspension is stirred at room temperature for 72 hours. The reaction mixture is 
concentrated in vacuo and then taken up in ethyl acetate. The organic layer is 
successively washed with 5% aqueous sodium dihydrogenphosphate, water and 
brine. Dried over unhydrous sodium sulfate. The crude product is purified by flash 
chromatography (silica, cyclohexane/erthyl acetate, 1:1). 181 mg (0.33 mmol, 74% 
yield) of an off-white solid are obtained. 

Mass spectrometry (ESI): 1093 (2M+H + ), 547 (M+IT) 

Retention time (TLC): 1^ - 0.53 (cyclohexane/ethyl acetate, 1:2) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 13.21 (1H, s broad), 10.40 (1H, s), 

8.32 (1H, d), 8.13 (1H, s), 7.88 (1H, d), 7.45-7.32 (5H, m), 7.16 (2H, d), 7.1 1 (1H, s), 

6.82 (2H, s), 3.89 (1H, m), 3.44 (3H, s), 2.98 (1H, dd), 2.81 (1H, dd), 2.42 (6H, s), 

2.03 (3H, s). 
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Example 19.1.2: (ZSVS-O'-KlH-iiiiidazoI-I-ylcarbonyOaniinoHl,!^ 
biphcnyl]-4-yl) -2- [(m esitylsulfonyl)amiiio] -propanoic acid 



8 ml 2-molar aqueous sodium hydroxide are added to a solution of 130 mg (0.24 
mmol) methyl (2S)-3- {3 ! -[( l//-imidazol-2-ylcarbonyl)amino] [1 , 1 '-biphenyl]-4-yl}-2- 
mesitylsulfonylamino-propanoate 19.1.1 in 8 ml tetrahydrofurane. After stirring at 
room temperature for 20 hours, the mixture is concentrated under reduced pressure. 
The pH is adjusted to 5 by the addition of 2-molar aqueous hydrochloric acid. The 
product precipitates upon acidification and is filtered off. It is washed with water and 
a small amount of tetrahydrofurane. 101 mg (0.19 mmol, 80% yield) of an off-white 
solid are obtained. 

Mass spectrometry (ESI): 533 (M+H + ). 

Retention time (TLC): R f = 0.10 (dichloromethane/methanol, 10:1) 



'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 13.27 (1H, s broad), 12.70 (1H, very 
broad), 10.47 (1H, s), 8.15 (1H, s), 8.13 (1H, d), 7.88 (1H, d), 7.45-7.32 (5H, m), 
7.17 (1H, s), 7.11 (2H, d), 6.78 (2H, s), 3.79 (1H, m), 2.98 (1H, dd), 2.73 (1H, dd), 
2.40 (6H, s), 1.98 (3H, s). 



O 
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Example 20.1.1: 3-[(5-Nitro-2-pyridinyl)amino1-phenylboronic acid 



A mixture of 2.0 g (5.377 mmol, 1.0 equiv.) 3-aminophenylboronic acid hemisulfate, 
L7 g (10.75 mmol, 1.0 equiv.) 2-chloro-5-nitropyridine and 2.28 g (21.51 mmol) 
sodium carbonate in 20 ml dry //-methyl pyrrolidinone is heated to 100°C under an 
atmosphere of argon. After 5 hours, the mixture is allowed to cool to room 
temperature. 5% aqueous sodium dihydrogenphosphate and ether are added and the 
heterogeneous mixture is stirred for a while. The product precipitates and is collected 
by filtration. It is washed with water and ether. 2.0 g (7.721 mmol, 72% yield) of a 
yellow solid is obtained which is about 90% pure and used for the next step without 
further purification. 

Retention time (TLC): Rf = 0.24 (dichloromethane/methanol, 100:5) 

! H-NMR (300 MHz, dimethylsulfoxide-d 0 ): 5 10.05 (1H, s), 9.02 (1H, d), 8.27 (1H, 



dd), 8.02 (2H, s broad), 7.87 (1H, s), 7.83 (1H, d), 7.53 (1H, d), 7.34 (1H, t), 6,89 



Example 20.1.2: 3-[(5-Amino-2-pyridinyl)aminol-phenyIboronic acid 



A solution of 1.50 g (5.791 mmol) 3-[(5-nitro-2-pyridinyl)amino]-phenylboronic acid 
20.1.1 in 50 ml ethanol is hydrogenated at room temperature and ambient pressure in 
the presence of 70 mg palladium on charcoal (10%). After 20 hours, the mixture is 
filtered over a pad of cellite and the solution is concentrated to dryness. The product 




(1H, d). 
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is purified by flash chromatography (silica, ethyl acetate/methanol, 9:1) to afford 
0.85 g (3.71 1 mmol, 64% yield) of an off-white solid. 

Retention time (TLC): Rf = 0.30 (ethyl acetate/methanol, 9:1) 

*H-NMR (300 MHz, dimethylsulfoxide-dg): 5 = 8.21 (1H, s), 7.80 (2H, s), 7.66 (1H, 
dd), 7.63 (1H, s), 7.60 (1H, d), 7.19 (1H, d), 7.12 (1H, t), 6.93 (1H, dd), 6.67 (1H, d), 
4.61 (2H,s broad). 

Example 20.1.3: 3-(2-Pyridinylamino)-phenylboronic acid 




A solution of 219 mg (3.165 mmol, 1.45 equiv.) sodium nitrite in 5 ml water is added 
dropwise to a solution of 500 mg 3-[(5-amino-2-pyridinyl)amino]-phenylboronic 
acid 20.1.2 in 10 ml 18% aqueous hydrochloric acid at 0°C. After 15 minutes at 0°C, 
10 ml phosphinic acid are added and stirring is continued at 0°C for another 30 
minutes. Then, the pH of the mixture is adjusted to 5-6 by the addition of 45% 
aqueous sodium hydroxide. The product is extracted with ethyl acetate: The organic 
layer is washed with brine and dried over unhydrous sodium sulfate. After removal 
of the solvent, the product is purified by crystallization from ether with a minimum 
amount of ethyl acetate. 165 mg (0.771 mmol, 35% yield) of a white solid are 
obtained. 

Retention time (TLC): R, = 0.57 (ethyl acetate/methanol, 4:1) 

'H-NMR (300 MHz, dimethylsulfoxide-d*): 5 - 8.85 (1H, s), 8.11 (1H, dd), 7.88 
(2H, s), 7.83 (1H, d), 7.80 (1H, s), 7.52 (1H, dt), 7.33 (1H, d), 7.22 (1H, t), 6.82 (1H, 
d), 6.69 (1H, dd). 
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Examole 20.1.4: Methyl (25)-2-[(mcsitylsulfonyl)amino1-3-[3 y -(2*pyridinyl- 
amino)[l,r-biphenyl]-4-yl1propaDoatc 



Under an atmosphere of argon, a vigorously stirred suspension of 417 mg (0.946 
mmol, 1.0 equiv.) methyl (2S)-3-(4-bromophenyl)-2-[(mesitylsulfonyl)amino]-pro- 
panoate 20.1.3, 243 mg (1.135 mmol, 1,2 equiv.) 3-(2-pyridinylamino)phenylboronic 
acid and 33 mg (0.047 mmol, 0.05 equiv.) dichlorobis(triphenylphosphino)palladium 
in 15 ml dimethoxy ethane is treated with 0.62 ml (1.25 mmol) of a 2-molar solution 
of sodium carbonate in water. The mixture is heated to reflux. After six hours, the 
reaction is completed and the reaction mixture is cooled to room temperature. After 
dilution with ethyl acetate, the mixture is successively washed with 5% aqueous 
sodium dihydrogenphosphate, water and brine. Dried over anhydrous sodium sulfate. 
After removal of the solvent, the crude product is purified by flash chromatography 
(silica, cyclohexane/ethyl acetate, 3:1). 84 mg (0.159 mmol, 14% yield) of a 
yellowish solid are obtained. 

Mass spectrometry (ESI): 530 (M+H + ) 

Retention time (TLC): R, = 0.54 (ethyl acetate/methanol, 4:1) 



'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 9.06 (1H, s), 8.30 (1H, d), 8.17 (1H, dd), 
7.94 (1H, s), 7.67 (1H, d), 7.58 (1H, dt), 7.37 (2H, d), 7.33 (1H, t), 7.12 (2H, d), 7.11 
(1H, d), 6.87 (1H, d), 6.83 (2H, s), 6,74 (1H, dd), 3.89 (1H, m), 3.42 (3H, s), 2.98 
(1H, dd), 2.81 (1H, dd), 2.42 (6H, s), 2.04 (3H, s) 




WO 00/35864 



-247- 



PCT/EP99/09843 



Example 20.1.5: (Z^-l-KMesitylsulfonyQaminol-S-fS'-fl-pyridinylaminoV 
[1,1 '-biphenyIl-4-yll-propanoic acid 



A solution of 84 mg (0.159 mmol) methyl (2S)-2-[(mesitylsulfonyl)amino]-3-[3'-(2- 
pyridinylamino)[l,r-biphenyl]-4-yl]-propanoate 20.1.4 in a mixture of 3.5 ml 
tetrahydrofurane and 3.5 ml 2-molar aqueous sodium hydroxide is stirred at room 
temperature. After 20 hours, the mixture is acidified with hydrochloric acid to pH 4- 
5. The product precipitates and is isolated by filtration. It is washed with water and 
tetrahydrofuran. A pale yellowish solid is obtained: 53 mg (0.103 mmol, 65% yield). 

Mass spectrometry (ESI): 516 (M+H + ) 

Retention time (TLC): = 0.20 (ethyl acetate/methanol, 4:1) 



'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 12.70 (1H, s broad), 9.07 (1H, s), 8.18 
(1H, d), 8.07 (1H, d), 7.93 (1H, s), 7.67 (1H> d), 7.58 (1H, dt), 7.32 (1H, t), 7.31 (2H, 
d), 7.10 (2H, d), 6.87 (1H, d), 6.80 (2H; s), 6.75 (1H, dd), 3.80 (1H, m), 2.98 (1H, 
dd), 2.76 (1H, dd), 2.41 (6H, s), 2.00 (3H, s). 



O 
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Example 20.2.1: Methyl 3-(f(5-bromo-2-methoxyphenyl)sulfony]]amino)-3- 
phcnylpropanoate 



At 0°C, a solution of 10.73 g (37.59 mmol, 1.0 equiv.) (5-bromo-2- 
methoxyphenyl)sulfonyl chloride in 20 ml dry tetrahydrofiirane is added to a solution 
of 8.51 g (39.47 mmol, 1.05 equiv.) methyl 3-amino-3-phenylpropionate hydro- 
chloride and 30.4 ml (375.9 mmol, 10 equiv.) pyridine in 40 ml dry tetrahydrofiirane. 
After the addition is completed, the cooling bath is removed and stirring continued 
over night. A white precipitate is formed. Most of the solvent and the pyridine is 
removed on a rotatory evaporator. The residue is acidified with dilute hydrochloric 
acid and the product is extracted with dichloromethane. The organic layer is 
successively washed with water and brine. Dried over unhydrous sodium sulfate. The 
crude product is purified by crystallization from ethyl acetate to afford 13.33 g (31 .12 
mmol, 78% yield) as a white solid. 

Mass spectrometry (DCI/NH 3 ): 445/447 (M+NH/) 

Retention time (TLC): R, = 0.48 (dichloromethane/methanol, 100:2) 

'H-NMR (400 MHz, dimethylsulfoxide-d 6 ): 5 = 8.15 (1H, d), 7.57 (1H, d), 7.53 (1H, 

dd), 7.09 (5H, m), 6.81 (1H, d), 4.62 (1H, quart), 3.71 (3H, s), 3.48 (3H, s), 2.87 

(1H, dd),2.68(lH 5 dd). 
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Example 20.2.2: 3-[(3-Nitro-2-pyridinyl)amino1-phenylboronic acid 



A mixture of 2.0 g (11.53 mmol, 1.0 equiv.) 3-aminophenylboronic acid hydro- 
chloride, 1.83 g (11.53 mmol, 1.0 equiv.) 2-chloro-3-nitropyridine and 2.44 g (23.07 
mmol, 2.0 equiv.) sodium carbonate in 20 ml of dry iV-methylpyrrolidinone is heated 
to 100°C under an atmosphere of argon. After five hours, the reaction is completed 
and the mixture is allowed to cool to room temperature. It is poured in a mixture of 
diethyl ether and 5% aqueous sodium dihydrogenphosphate. The product precipitates 
and is collected by filtration. It is washed with small amounts of water and ether. 
2.25 g (8.686 mmol, 75% yield) of a yellow solid is obtained which is of about 90% 
purity and is used for the next step as such. 



Retention time (TLC): Rf= 0.39 (dichloromethane/methanol, 100:5) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 5 = 9.96 (1H, s), 8.55-8.50 (2H, m), 8.03 

(2H, s), 7.87 (1H, s), 7.79 (1H, d), 7.58 (1H, d), 7.35 (1H, t), 6.98 (1H, dd). 
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Example 20.2,3; Methyl a-Kl^methoxy-S^fQ-nitro^-pyridinynaminolfl,! 1 - 
biphenyI|-3-yl)suIfonyl)amino]-3-phenylpropanoate 



Under an atmosphere of argon, a vigorously stirred suspension of 100 mg (0.386 
mmol, 1.0 equiv.) 3-[(3-nitro-2-pyridinyI)amino]-phenylboronic acid 20.2.2, 165 mg 
(0.386 mmol, 1.0 equiv.) methyl 3-{[(5-bromo-2-methoxyphenyl)sulfonyl]amino}-3- 
phenylpropanoate 20.2.1 and 14 mg (0.019 mmol, 0.05 equiv.) dichlorobis- 
(triphenylphosphino)palladium in 5 ml dimethoxy ethane is treated with 0.24 ml 
(0.48 mmol) of a 2-rnolar solution of sodium carbonate in water. The mixture is 
heated to reflux. After four hours, the reaction is completed and the reaction mixture 
is cooled to room temperature. After dilution with ethyl acetate, the mixture is 
successively washed with 5% aqueous sodium dihydrogenphosphate, water and 
brine. Dried over anhydrous sodium sulfate. After removal of the solvent, the crude 
product is used for the next step without further purification. 85 mg (0.151 mmol, 
39% yield) yellow solid. 

Mass spectrometry (ESI): 585 (M+Na + ), 563 (M+H + ) 
Retention time (TLC): = 0.47 (cyclohexane/ethyl acetate, 1:2) 



'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 8 10.04 (1H, s), 8.57-8.51 (2H, m), 7.98 
(1H, d), 7.81 (1H, s), 7.80 (1H, d), 7.71-7.66 (2H, m), 7.45 (1H, t), 7.31 (1H, d), 
7.12-7.00 (6H, m), 6.92 (1H, d), 4.68 (1H, quart), 3.77 (3H, s), 3.47 (3H, s), 2.89 
(1H, dd),2.70(lH, dd). 
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Example 20,2,4: 3-({4^Methoxy-3'-[(3■nit^o-2-py^idinyI)aminol^l > l , - 
biphcnyl]-3-y])sulfonylamino)-3-phcnyl-propanoic acid 



A solution of 75 mg (0.133 mmol) methyl 3-[({4-methoxy-3'-[(3-nitro-2-pyridmyl)- 
amino][l J i -biphenyi]-3-yljsulfonyl)amino]-3-phenylpropanoate 20.2.3 in a mixture 
of 5 ml tetrahydrofiirane and 5 ml 2-molar aqueous sodium hydroxide is stirred at 
room temperature for 20 hours. Diluted hydrochloric acid is added until pH 3-4 is 
reached. The product precipitates and is isolated by filtration. Washed with water and 
a small amount of tetrahydrofurane. 40 mg (0.073 mmol, 52% yield) of a pale 
yellowish solid are obtained. 



Mass spectrometry (DCI/NH 3 ): 549 (M+IT) 

'H-NMR (300 MHz, dimethylsulfoxide-d 6 ): 8 = 12.15 (1H, s broad), 10.02 (1H, s), 
8.56-8.50 (2H, m), 7.92 (1H, d), 7.81 (1H, s), 7.79 (1H, d), 7.70-7.61 (2H, m), 7.49 
(1H, t), 7.31 (1H, d), 7.1 1-7.00 (6H, m), 6.91 (1H, d), 4.63 (1H, quart), 3.77 (3H, s), 
2.79 (1H, dd),2.61 (1H, dd). 

According to the various methods described above the following further examples 
can be prepared: 



O z N 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
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m.p. PCI 


method 
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OH / 


433.53 


1.78 


434 




8,1 




1 


\ H 
^ ^ — N 

6h (j-^o 


588.64 


1.79 


589 




7,0 




1 



WO 00/35864 



-255- 



PCT/EP99/09843 



structure 


MW 


exampl 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. rq 


meth d 


>=/>=<> 

Til s o I \=/ 

OH O ^0 

/ 


602.67 


1.80 


603 




8,0 




1 


OH O 
/ 


574.62 


1.81 


575 




7,5 




1 


\ 


539.61 


1.82 


540 




9,4 




1 


OH 


558.66 


1.83 


559 




7,5 




1 


<TV H 

\ - ■ ' / \ Q 

OH 


523.66 


1.84 


524 




10,4 




1 



WO 00/35864 PCT/EP99/09843 

-256- 




WO 00/35864 



-257- 



PCT/EP99/09843 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 


<f~V« 

V=/ Wo 

OH O^^O 


588.64 


1.90 


589 




7,4 




1 


o V 

6h o^^o 


537.60 


1.91 


538 




8,9 




1 


V tt 


588.64 


1.92 


589 




7,1 




1 


oh (j^**o 


567.67 


1.93 ■ 


568 




10,5 




1 


0 H 


565.05 


1.94 


566 




7,5 




1 



\VO 00/35864 



-258- 



PCIYEP99/09843 



structure 


RAW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 


OH 


530.05 


1.95 


531 




10,4 




1 


V=/ >=o 

OH 


550.04 


1.96 


551 




10,6 




1 


<f~V-» 
_> =/ >= 0 

OH 


565.05 


1.97 


566 




7,3 




1 




543.65 


198 


544 




10,2 




1 


o HN > 

OH 


495.60 


1.99 


496 




9,4 




1 
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-259- 



structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 


< f~V t1 

OH 


509.63 


1.100 


510 




10,1 




1 


OH 


521.64 


1.101 


522 




10,1 




1 


\ H 

OH 


544.63 


1.102 


545 




7,1 




1 


OH 


598.51 


1.103 


599 




10,5 




1 


OH 


599.50 


1.104 


600 




7,6 




1 
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-263 - 





structure 


MW 

IVIVV 


example 


IUIQ 
IVIo 


Rf(TLC) 
[min.) 


Rt (HPLC) 
[min.] <%) 


m.p. [ cj 


method 






513.52 


1.117 


514 




7,5 




1 


















. jF?* 

09 

SI 
09 

y 
tj 




604.56 


1.118 


605 




11,6 




1 


m 


















E 

o 

09 

! y 
Q 
O 




649.69 


1.119 


650 




11,2 




1 


\+ 


OH 


















<f~Vw 

OH 


509.63 


1.120 


510 




9,9 




1 



WO 00/35864 
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-264- 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [X] 


method 


OH 


495.60 


1.121 


496 




9,4 




1 


OH 


599.50 


1.122 


600 




7,4 




1 


o H >-\ 

OH 


585.47 


1.123 


586 




8,0. 




1 




585.64 


4.22 


586 




8,7 




4 




555.62 


4.23 


556 




8,8 




4 



WO 00/35864 
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-266- 




\VO 00/35864 



PCT/EP99/09843 




WO 00/35864 



-268- 



PCT/EP99/09843 




WO 00/35864 
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structure 


MW 


example 


MS 


Rf (TLC) 
[mm.] 


Rt (HPLC) 

[mm.] (%) 


m.p. [X] 


method 


^ B 

NO , 


600.61 


4.34 


601 




8 t 3 




4 




570,63 


4.35 


571 




6,3 




4 




591.60 


4.36 


592 




8,7 




4 




433.47 


1.140 


434 




8,2 




1 




572.69 


1.141 


573 




8,1 




1 




495.60 


1.142 


496 




9,4 




1 
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PCT7EP99/09843 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.J 


Rt (HPLC) 
[min.] (%) 


m.p. [X] 


method 




475.55 


1.143 


476 




9.7 




1 


r\ 

HN-^O 


501.59 


1144 


502 




10,3 




1 




453.54 


1.145 


454 




9,8 




1 


HN^ Vf~ 


541.63 


1.146 


542 




9,2 




1 


TVS* 0 


559.66 


1.147 


56C 


\ 


9.2 




1 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. PC] 


method 


XX 


491.55 


1.148 


492 




9,4 




1 


1 

HN^O 


455.56 


1.149 


456 




10,0 




1 




599.50 


1.150 


600 




8,4 




1 




541.63 


1.151 


542 




8,7 




1 




549.57 


1.152 


550 




9,8 




1 
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-275- 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. l°C] 


method 




646.77 


12.4 


647 


0.45 H 






12 


f* 1 

^ H 


596.71 


12.5 


597 






150 (dec.) 


12 


CH 0 
III || 


594,69 


12.6 


595 






185 (dec.) 


12 


0 ^ 


441,47 


13.2 


442 






204 (dec.) 


13 


o 


577,71 


10.5 


578 






178 


10 
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-276- 



structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. rcj 


method 


Vf o 

XX 

CH, 


624,72 


13.3 


625 






214 (dea) 


13 


CH 3 O 

1 

CH 3 


547 t 68 


10.6 


548 






184 


10 


yv O 

« T 1 1 


559,69 


107 


560 


0.4 H 






10 


^ . rW- 

CH, 


595,73 


10.8 


596 






169 


10 


q 

hn h (^Yv 0H 

XT 

CH, 


623,73 


13.4 


624 






226 (dec.) 


13 



WO 00/35864 
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-277- 



structure 


MW 


vAOl 1 I^SIW 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m n r°Pl 
m.p. i 


meinoa 


Qi l jGl <v> oh 


465,49 


4.38 


466 






172 


4 


CI 

/J N h.c^JL^ch, 


596,71 


10.9 


597 






174 (dec.) 


10 


O 


564,59 


1.160 


565 


0.20 H 


6,3 




1 




579,72 


10.10 


580 






8,14 


10 




563,60 


1.161 


564 






163 


1 



WO 00/35864 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. rci 


method 


i i^Y~Y) 0H 


584,02 


1.163 


585 


0.35 G 


8,6 




1 




532,58 


13.10 


533 


0.15 H 


5,9 




13 


f >c« U 


574,54 


13.11 


575 






219 (dec.) 


13 




451,53 


1.164 


452 


0 t 34G 


7,5 




1 


CI ^J. 


647,76 


12.7 


648 






126 (dec.) 


12 


Ol i 

•/ ° 


647,76 


12.8 


64E 


\ 




170 


12 
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WO 00/35864 
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-284- 



structur 


MW 


example 


MS 


Rf (TLC) 
[min.J 


Rt (HPLC) 
[min.] (%) 


m.p. [X] 


method 


O 

O^NH 
.NH 


353,38 


4.49 


354 




3,4 




4 


o 

T 

CH 3 


355,40 


4.50 


356 




3,5 




4 



WO 00/35864 PCT/EP99/09843 
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PCT/EP99/09843 



288 - 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. PC] 


method 


0 

|^OH 


































455,46 


6.5 


456 




4,0 




6 


O^NH 

S' 
7 
















0 

r Un 


































423,40 


6.6 


424 




3,8 




6 


O^NH 
















F 
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-292- 



structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 




583,07 


1.170 


584 




2,8 




1 


. J. O 1 II 
V HN„. A_.. 

r un 

IT u 

u 


549,61 


1.171 


550 




2,8 




1 


° 1 

HN *'AoH 


616,60 


1.172 


617 




3,2 (67) 




1 


0 u 


536,63 


1.173 


537 




2,9 (92) 




1 



\VO 00/35864 
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WO 00/35864 
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-294- 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 


. H,C >S' O 


431,51 


1.178 


432 




3,4 (69) 




1 


4.1 


443,53 


1.179 


444 




3,5 




1 


0-0 Vi 


557,65 


1180 


558 




3,4 




1 




536,61 


1.181 


537 




3,4 




1 


0 l^JJ 


537,62 


1.182 


538 




3,5 




1 



WO 00/35864 
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295- 



structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 




485,58 


1.183 


486 




3,6 




1 


v T TT 


498,56 


1.184 


499 




3,6 




1 


H.C— ^ ^\ n 
rf ° • 

C ' HN "AoH 


532,02 


1.185 


532 




3,5 




1 


Br YY 

° i N 

^ Y u> 


642,45 


1.186 


642 




4,2 




1 



WO 00/35864 



PCT/EP99/09843 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min] 


Rt (HPLC) 
[min.] (%) 


m.p. rq 


method 


0 — s 


519,58 


4.56 


520 




3.9 (100) 




4 


oil 

y y 

o 


566 68 


4.57 


567 




3 9 (91) 




4 




507,61 


4.58 


508 




4,0(100) 




4 
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-299- 



structur 



MW 


example 


MS 


Rf (TLC) 
[mm.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 



method 



In the structural formulas of the examples below hydrogens are not shown for the sake of simplicity. All 
free valences shall be considered as saturated with hydrogen. This applies to carbon atoms as well as 
hetero atoms. 



K.C — O 




566,68 



4.62 



567 



3,0 (95) 




525,63 



4.63 



526 



0,18 C 



190 




574,66 



4.64 



575 



0,41 A 




525,63 



4.65 



526 



0,44 A 



137 



125 
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-301 





structure 


MW 


example 


MS 


Rf (TLC) 
[min.j 


Rt (HPLC) 
[mm. j (%) 


m.p. [X] 


method 




r J 

O 


O 


525,63 


4.72 


526 






126 


4 
























H.C M N 

T 1 


I 0*^ I I 


497,57 


4.73 


498 






>250 


4 


.SB, 






































CG 

m 
m 

I 5 E 




U 1 


585,64 


4.74 


586 






209 


4 


in 




















□ 

CO 
m 

□ 

o 


I 




546,61 


4.75 


547 






188 


4 




if 

vY 


0 


509,59 


4.76 


510 






234 


4 








419,46 


4.77 


420 






128 


4 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. PC] 


method 




627,72 


1.188 


628 






215 


1 




641.71 


1.189 


642 


0,10 D 




256 (dec.) 


1 


OH 

OS 


625,75 


1.190 


626 


0,10 D 




202 


1 




403,46 


6.11 


404 


0,02 B 




117 


6 




405,48 


6.12 


406 


0,02 B 




90 


6 


am 

<rvT I IT n 


479.52 


6.13 


480 


0,02 B 




184 


6 




440,48 


6.14 


441 


0,02 B 




142 


6 
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-303 - 



structure 


MW 


xample 


MS 


Rf (TLC) 
fmin.] 


Rt (HPLC) 
min.] (%) 


m.p. [*C] 


method 




521,64 


1.191 


522 


0,02 B 




214 


1 




















523,66 


1.192 


524 


0,01 B 




136 


1 


OS 


572,69 


1.193 


573 


0,02 B 




118 


1 




558,66 


1.194 


559 


0,02 B 




207 


1 


o U >o o O cK. 


403,46 


4.78 


404 


0,22 D 






4 




405,48 


4.79 


406 


0,25 D 






4 
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structure 




YY B 





MW 



479.52 



633,13 



612,71 




614,75 





example 



MS 



4.80 



480 



1.195 



634 



1.196 



1.197 



564,69 



628,77 



1.198 



1.199 



613 



Rf (TLC) 
[min.] 



0,10 D 



0,22 D 



Rt (HPLC) 
[min.] (%) 



0,22 D 



615 



565 



629 



0,22 B 



0,22 D 



0.22 D 



m.p. fC] 



method 



218 



220 



213 



198 



212 1 



220 
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structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 


m.p. PC] 


method 


OH 

OS 


644,77 


1.200 


645 


0,22 D 




225 


1 


"XT 

CH, 


558,66 


1.201 


559 


0,01 B 




188 


1 


.XT 


597,70 


1.202 


598 


0,02 B 




193 


1 




523,66 


1.203 


524 


0,02 B 




119 


1 


OH 


565,67 


1.204 


566 


0,22 D 




202 


1 
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-307- 
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PCT/EP99/09843 



-308- 



siruciure 


A AAA J 


example 


MS 


Rf (TLC) 
[min.J 


Rt (HPLC) 
[min.] <%) 


m.p. [°C] 


method 




525,63 


4.87 


526 


0,38 A 




122 (dec.) 


4 




585,64 


4.88 


586 


0,18 A 




151 (dec.) 


4 


o irr r 

o 


560,63 


4.89 


561 


0,23 A 




224 (dec.) 


4 




627,64 


4.90 


628 


0,40 A 




111 (dec.) 


4 




555,62 


4.91 


556 


0,01 B 




189 


4 


0 


530,61 


4.92 


531 


0,02 B 




126 


4 




495,43 


4.93 


496 


0,12 F 




112 


4 



WO 00/35864 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
fmin.1 (%) 


m.p. [°C] 


method 




CH 


613,61 


1.211 


614 


0,12 F 




126 


1 




0 u 0° 


495,60 


4.94 


496 


0.11 F 




152 


4 


m 

CO 
01 
CO 

f 5 ii 




597,62 


4.95 


598 


0,13 F 




186 


4 


Q 


CM 
















m 

B 

R 




639,70 


1.212 


640 


0.12 F 




154 


1 


fiF: 

E 


















o 






















525.63 


4.96 


526 


0,12 F 




156 


4 




Tl jTT° 

O \^ o o J. o 

0 


577,64 


4.97 


578 


0,12 F 




162 


4 
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structure 


MW 


example 


MS 


D# /XI C*\ 

[min.] 


ni /I tni r+\ 

Kt (HrLu) 

[minj (%) 


m.p. PC] 


method 




592,68 


20.3 


593 


0,32 F 




. 207 


20 




















518,60 


20.4 


519 


0,32 F 




>240 


20 


r 


503,58 


20.5 


504 


0,12 C 




>240 


20 




517,61 


18.3 


518 


0,22 C 




138 


18 


CM 


531,64 


19.2 


532 


0,44 D 




140 (dec.) 


19 


V 

CH, 
















^ 6 


519,58 


19.3 


520 


0,46 D 




234 


19 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°C] 


method 




551,55 


4.100 


552 


0,22 D 




>240 


4 




597,64 


4.101 


598 


0,22 D 




>240 


4 




627,64 


4.102 


628 


0,22 D 




>240 


4 




629,65 


4.103 


630 


0,22 D 




>240 


4 




613,70 


4.104 


614 


0,22 D 




>240 


4 




615,67 


4.105 


616 


0,22 D 




>240 


4 




553,62 


4.106 


554 


0,22 D 




>240 


4 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt(HPLC) 
[min.] (%) 


m.p. [X] 


method 




568,70 


18.4 


569 


0,20 C 




>240 


18 




556,65 


18.5 


557 


0,20 E 




>240 


18 


n v. rr 


520,57 


19,5 


521 


0,10 B 




>200 


19 


_ \\// , k 


432.48 


4.107 


433 




6,2 




4 


M 

N 


432,48 


4.108 


433 




5,4 




4 




446,51 


4.109 


447 




5,1 




4 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.J (%) 


m.p. [°C] 


mpthoH 




432,48 


4.110 


433 




5,6 




4 




446,51 


4.111 


447 




5,1 




4 




561,64 


4.112 


562 




8,3 




4 


yVo. 


397,47 


4.113 


398 




7,4 




4 


o 


536,63 


4.114 


537 




6,5 




4 




536,63 


4.115 


537 




6,6 




4 
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structure 


MW 


example 


MS 


Rf(TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m d. [°C1 


method 




487,60 


4.116 


488 




9,0 




4 




522,61 


4.117 


523 




6.9 




4 




522,61 


4.118 


523 




7,0 




4 




445,52 


4.119 


446 




8,5 




4 




395,46 


4.120 


396 




7,8 




4 


N— CH, 


369,42 


4.121 


370 




6,1 




4 
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structure 


MW 


xample 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. ["CI 


method 




397,47 


4.122 


398 




7,5 




4 




561,64 


4.123 


562 




8,3 




4 




575.67 


4.124 


576 




8.4 




4 




522,61 


4.125 


523 




7,7 




4 




535,65 


4.126 


536 




9.5 




4 




536,63 


4.127 


537 




6.2 




4 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. rq 


method 




550,66 


4.128 


551 




6,7 




4 




536,63 


4.129 


537 




6.6 




4 


CH, 


487,60 


4.130 


488 




7.1 




4 




487.60 


4.131 


488 




8.7 




4 


.0.. 


536,63 


4.132 


537 




6,6 




4 


N -\ 

CH, 


383,45 


4.133 


384 




6.8 




4 
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CO 

w 
o 

Ul 

o 
ru 

.=3. 

t-i 



structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [°CJ 


method 




463,51 


4.134 


464 




8,7 




4 


OH CrtraJ 


561,71 


18.6 


562 


0,13 C 






18 


oh Chkal 


439,537 


18.7 


440 


0,04 C 




>240 


18 


OH Chifal 


505,572 


18,8 


506 


0,08 C 




>240 


18 


OH Chiral 


493,608 


18.9 * 


494 


0,05 C 




>240 


18 


OH Cbtra) 

ii 

V 


519,6 


18.10 


520 


0,06 C 




>240 


18 
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structure 


MW 


example 


MS 


Rf (TLC) 
[min.] 


Rt (HPLC) 
[min.] (%) 


m.p. [X] 


method 


o 




18.22 










18 


O 




18.23 










18 


N-O 




18.24 










18 






18.25 










18 


O — \ 

N 


506,63 


7.2 ■ 


507 




8,0 




7 



TLC methods: 



A: dichloromethane/methanol 10:2 
B: dichloromethane/methanol 10:1 
C: acetic acid ethyl ester/methanol 4:1 
D: acetic acid ethyl ester/methanol 3:1 
E: acetic acid ethyl ester/ methanol 2:1 
F: acetic acid ethyl ester/methanol 1:1 
G: dichloromethane/methanol 10+1 
H: dichloromethane/methanol 4+1 



dec. = decomposition 
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Biological investigations 

a) Binding to the a v P 3 receptor 

ot v p 3 from human A375 cells were purified according to a procedure described 
by Wong et al. (Molecular Pharmacology, 50, 529-537, 1996). 10 nl <x v p 3 (5 
ng) in TBS pH 7.6, 2 mM CaCl 2 , ImM MgCl 2 , 1% n/octylglucopyranoside; 
10 |il of the substance to be tested in TBS pH 7.6, 0.1% dimethylsulfoxide 
(DMSO), and 45 \il TBS pH 7.6, 2 mM CaCl 2s 1 mM MgCl 2> 1 mM MnCl 2 
were each incubated for 1 h at room temperature. Subsequently 25 jil WGA 
SPA beads (Amersham, 4 mg/ml) and 10 ill echistatin (0.1 «iCi, Amersahm, 
marked with chloroamine-T per well were added. After 16 h at room 
temperature the probes were measured with the aid of a scintillation 
measurement device (Wallac 1450). The test results of a selection of 
compounds are shown in Table 1 below. 

b) Smooth muscle cell (SMC) migration test 

Smooth muscle cells from humans or rats were used. The migration of the 
cells was determined in a horizontal measuring arrangement (Falcon). 

The horizontal migration was determined in 6-well plates coated with 
vitronectin (1 |ig/cm 2 ). The cells were suspended in a medium 
(DMEM:F12/0, 12% BSA-rat smooth muscle cells or MCDB 131 with 0.2% 
BSA-human smooth muscle cells), inoculated and allowed to grow to 
confluence. Half of the smooth muscle cell lawn was then scraped off, and the 
cells were treated with different concentrations of the test compounds. The 
mixtures were incubated for 24 hours at 37°C in the presence of 5% C0 2 . 
After the incubation, the smooth muscle cell migration was determined by 
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measurement of the migration distance and the cell density of the migrated 
cells. The test results of a selection of compounds are shown in Table 1 
below. 

b) Rat carotid balloon injury model 



The right common carotid and external carotid artery of anaesthetized male 
Wistar rats are surgically exposed. After arteriotomy a 2F Fogarty 
embolectomy catheter is introduced via the external carotid into the common 
O 10 carotid artery and advanced to the aortic arch. The balloon is inflated with 

physiologic saline and withdrawn with gentle resistance to remove the 
endothelium. After repeating this procedure three times, the balloon catheter 
is removed, the external carotid artery is ligated, blood flow in the common 
jjjj carotid artery is restored, and the neck wound is surgically closed. Animals 

15 are allowed to recover until sacrifice which is usually 14 days after injury. 

During this period animals are treated with test compounds orally, 
subcutaneously or intraperitoneally as single injections or as intraperitoneal 
infusion via osmotic minipumps. At sacrifice the injured vessels are excised 
and histologically processed for morphometric evaluation of lumen, 
20 neointima and media. The primary parameter is the cross-sectional neointimal 

area. (Lit.: C. Gerdes, V. Faber-Steinfeld, O. Yalkinoglu, S. Wohlfeil, 
Arteriosclerosis, Thrombosis, and Vascular Biology Vol 16, No 10, 1996, 
1306-1311). The tests results of a selection of compounds are shown in Table 
1 below. 
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Table 1 



Example 


avb3 IC 50 


JSMC 1C 50 


1,5 


5 nM 


480 nM 


i ii 
l.i j 


i .z iuvi 


^QO nM 
jy\j iuvi 


4.1 


33 nM 


300 nM 


7.1 


1.2 nM 




8.1 


48 nM 


300 nM 


1.73 


2nM 


3-40 nM 


18.1.3 


9nM 


35-80 nM 


19.1.2 


1 nM 


80 nM 



Although the invention has been described and illustrated above with reference to 
certain embodiments and examples presently regarded as preferred, it is obvious to 
the person skilled in the art that numerous alterations, modifications and substitutions 
can be performed without departing from the spirit and scope of the present 
invention. 



